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5 2-AMINOPYRIDINES CONTAINING FUSED RING SUBSTITUENTS AS NOS INHIBITORS 

The present invention relates to certain 2-anninopyridines containing fused ring 
substituents that exhibit activity as nitric oxide synthase (NOS) inhibitors, to pharmaceutical 
compositions containing them and to their use in the treatment and prevention of central nervous 
1 0 system disorders, inflammatory disorders, septic shocic and other disorders. 

There are three known isofbrms of NOS - an inducible form (I-NOS) and two constitutive 
forms refemed to as. respectively, neuronal NOS (N-NOS) and endothelial NOS (E-NOS). Each 
of these enzymes cam'es out flie conversion of arginine to cltrulfine while producing a molecule of 
nitric oxide (NO) in response to various sfimuB. It is believed ttiat excess nitric o)dde (NO) 
15 production by NOS plays a role in the pathology of a number of disorders and conditions in 
mammals. For example. NO produced by I-NOS is thought to play a role in diseases tfiat involve 
systemic hypotension such as toxic shock and therapy with certain cytoldnes. It has been shown 
that cancer patients treated vAt\ cytokines such as interieukin 1 (IL-1). interieukin 2 (IL-2) or tumor 
necrosis factor (TNF) suffer cytokine-induced shock and hypotension due to NO produced from 
20 macrophages, Le,, inducible NOS (i-NOS), see Chemical & Enqineerino News. Dec. 20, p. 33, 
(1993). I-NOS Inhibitors can reverse tills. It is also beHeved ttiat I-NOS plays a role in tiie 
patt)ology of diseases of ttie central nervous system such as Ischemia For example, Inhibition of 
I-NOS has been shown to ameliorate cerebral ischemic damage in rate, see Am. J. PhvsioL. 268, 
p. R286 (1995)). Suppression of adjuvant Induced artiiritis by selective inhibition of I-NOS is 
25 reported in Eur J. Phannacol .. 273, p. 15-24 (1995). 

NO produced by N-NOS Is thought to play a role in diseases such as cerebral ischemia, 
pain, and opiate tolerance. For example, inhibition of N-NOS decreases infarct volume after 
proximal middle cerebral artery occlusion in tiie rat, see J. Cerebr. Blood Flow Metab .. 14, p. 924- 
929 (1 994). N-NOS inhibition has also been shown to be effective in antinodception, as evidenced 
30 bjf activIV in the lato phase of ttie fomfiaHn-induced hindpaw licking and acetic acid-induced 
abdominal constriction assays, see Br. J. Pharmacol. . 110, p. 219-224 (1993). In addition, 
subcutaneous injection of Frcund's adjuvant in ttie rat Induces an increase in NOS-posltive 
neurons in tiie spinal cord tfiat Is manifested in increased sensitivi^ to pain, which can be treated 
with NOS inhibitors, see Japanese Journal of Phanmacolooy. 75. p. 327-335 (1997). Finally. 
35 opioid withdrawal in rodents has been reported to be reduced by N-NOS inhibition, see 
Neuropsvchophan-nacol .. 13. p. 269-293 (1995). 
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Summaiv of the invention 
This invention relates to compounds of the formula 




wherein ring A is a fused 5-7 membered saturated or unsaturated ring wherein from zero 
to two of the ring members are heteroatoms selected, Independently, from nitrogen, oxygen and 
1 0 ' sulfur, with the proviso that no two ad(jecent ring members can both be hetenoatoms; 
X is oxygen or a bond; 
n is an Interger from two to six; and 

and are selected, independently, from (Ci-Cg) allvi. aryl. tetrahydronaphthalene and 
aralkyi, wherein said aryl and the aryl moiety of said arail^yl Is phenyl or naphthyl and the all^I 
15 moiety is straight or branched and contains from 1 to 6 carbon atoms, and wherein said (C^-C^) 
allyl, said aryl. said tetrahydronaphthalene and the aryl moiety of said aralkyi may optionally be 
substituted with from one to three substituents, preferably from zero to two substituents, that are 
selected, independently, from halo (e.g. . chloro. fluoro, bromo, lodo), nitro, hydroxy, cyano, amino, 
(Ct-C4) alkoxy, and (Ct-C4) alkylanriino; 
20 or R^ and R^ form, together with the nitrpgen to which th^ are attached, a piperadne. 

azetidine, piperidine or pyrrolidine ring or an azaWcydic ring containing from 6 to 14 ring 
members, from 1 to 3 of which are nitrogen and the rest of which are cartwn, wherein examples of 
said azabicydic rings are the following 
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C6)a/kyi-CteO)- wr/ r.^ ^ Mrogen. (C-Oalkvl . 
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wo 99/10339 

PCT/IB98/01229 



ylamine; 



35 

ylamine; 



10 



30 



35 



40 
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The present invention also relates tn ih^ 
=«eptebleadaaa«ta«tetf JT to prepa, «e pham>aautoi|y 



25 
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5 Phosphate, add phosphate, acetate lactate 

-'-fe. ^.^.te. ..conat. saclt^ tit ^'^^^ --'-te. 
'-enesu.t^ate. p-to,uenes.^^^ an^ p^^V""""""""^' ^'^"-"^-^^ 
naphthoafe)! salts. ^'^^ ^' I'^-^thWene^fe^-hydrwcy-a. 

thereof. ^ '''^ °^ "^ietfes or comWnatfons 

The term "one or more substituenls- as • 
that equals fro. one to nun^rT^r. ' sabs«^ents 

avaflabte bonding sites. substSuents possible based on the number of 

1^ The terms "halo- and 'halogen" as ufu^ ^ ■ 

chtoro. fluom. bmmoand fado ' ""'^ Include 

COmnnirnrfe ^M.. £ . . • * 
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IS ^ or o: 

(h) compounds of the formula / whereh R' «nH d« . 
nitrogen to which they are attached; « and R» do not fom, a ring with the 

(0 compounds of the formula I wherein ann d2 

""""""SAislhienoortlilajoio. 
"» P™»e« hvenBon also relate i„ . ^ 

P»entlns a condtaMteted torn «»»„,,„ ' ."""""'^ Ibr trealha or 

«.=«.yml,,Pa««„,^^rf • fei. ™i=r depress^. .is«,r a„, 

Alzh,»™.rs cbease, cta*a. dependences and addicto (eg. 
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5 ^^P«"^encies on dnigs. alcohol and n/cofineiPm • 

'° «»'"Pn«n9 an amount of a compound ^ZI ' ' ^"''-^'"9 a 
«^ereof «,at .s e«.c«ve . ^Jr^el ^ ^-'^ accept 

acceptable caaier. such condition, and a phannaceutlcally 
"Hie present invention also fBiate.s = ^ 

^Wom^ osllTl 

^ ^„7tir^ "vu*^ 

present invention also mis»h,^ ^ 

'njury. Chn's disease, ulcerafi.^ ^^^^ reperfusion 

synarome (ARDS). morphine induced tolerance 
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be useful as reseanrf, and l ^^'^^'^^^pes thereof Sur^^ °^ 
■Hie compounds of the fo^Sf^^^^^^^^^^^^^^^^^^ 
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SCHEME 1 
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Scheme 2 




Xlt 





(X = O, ring A ^ benzo) 
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5 Scheme 1 illustrates a method of preparing compounds of the formula I wherein X is a 

bond and ring A is benzo. Schemes 2 and 3 Hlustrete methods of preparing compounds of the 
fonnnula I wherein X is oxygen and ring A is benzo. The starting materials used in the procedures 
of Schemes 1 and 2 are either commercially available, known in the art or readily obtainable from 
known compounds by methods that will be apparent to those skilled in the art. 

Refemng to Scheme 1, the compound of formula II is cooled to about -70*'C in dry 
tetrahydrofiiran (THF). and then a solution of n-butyl fithium is added to it The resulting solution is 
then treated with triethyl borate and allowed to wami to room temperature to form the compound of 
formula ill. 

The compound of fonnula ill is reacted with the compound of fomiula IV to form the 
15 compound of formula V. This reaction is generally carried out in an aqueous ethanol solvent fn 
the presence of sodium cart^onate and tetrakistriphenylphoshine palladium, at about the reflux 
temperature. 

The compound of the fonnula VI can be formed in the following manner. Rrst, the 
compound of fomnula V is reacted with N-bromosucdnimide (NBS) and bis-{1-cyano-1-aza>- 

20 cyclohexane in cartDon tetrachloride and refluxed for about 8 hours, with additional portions of the 
initiator being added at about 1 . 2 and 4 hours. After evaporation of the solvent, the product of this 
reaction is reacted with triethylammonium cyanide in methylene chloride at about room 
temperature to fomi the compound of formula VI. 

Saturation of a solution of the compound of formula VI In ethanol with hydrogen chloride, 

25 followed by refluxing the mbcture and then heating In aqueous hydrochloric add, yields the 
compound of fomiula VII. 

The compound of the fomruila VII that is formed in the preceding step can be converted 
into the compound of formula lA in the following manner. Rrst the compound of formula VII is 
reacted v^th the appropriate compound of the formula R^R^NH and N-ethyl-N- 

30 dimethylaminopropyl carbodiimlde (EDAC) In the presence of a base. Examples of suitable bases 
are those selected from trialkylamines, alkali metal cariDonates and alkaline earth metal 
cartjonates. This reaction is typically conducted in a solvent such as acetonitrile, methylene 
chloride or N,N-dimethylfonnamide (DMF), at a temperature from about room temperature to 
about lOO^'C. preferably at about room temperature. Preferably, reaction is conducted in the 

35 presence of a datalyfic additive such as N-hydroxysuocinamide or hydroxybenzotriazole. 

The product of the foregoing reaction is then reduced using methods well known to those 
of skill in the art For example, the reduction can be carried out using lithium aluminum hydride in 
tetrahydrofuran, with or without aluminum chloride, or using borane methyl sulfide in 
tetrahydrofuran. at a temperature of about -78*C to about 0*C. preferably at about -70**C, to yield 

40 the desired connpound of formula lA. 



wo 99/10339 



-16- 



5 Referring to scheme 2, the compound of formula Vlll is reacted with tetrabutylammonium 

tribromide in 1.2-dichIoroethane at about room temperature. The product of this reaction is then 
treated with benzyl bromide and potassium carbonate in a solvent such as acetonitite, at about the 
reflux temperature of the reaction mixture, to form the compound of fbrmuia IX. 

The compound of fbmriula IX is then converted into l-benzyloxy-naphthalene-^-boronic 
10 acid by the procedure described above for preparing the boronic acid derivative of fbmiula III in 
Scheme 1. 

Reaction of 1-benzyoxy-napthalene-4-boronlc acid with the compoundof fbrmuia X in an 
ethanol solvent, In the presence of sodium caitonate and tetraldstriphenyl palladium, at about the 
reflux temperature of the reactton mixture, yields the compound of fbmiula XI. 
15 ' The compound of fbmiula XI can be converted into the compound of fonmula XIII using 

the fbllovrfng two step process. The compound of formula XI is reacted with ammonium formate 
and ten percent palladium on carbon, In an ethanol solvent at about the reflux temperature of the 
reaction mixture, to yield the analogous compound to that having formula XI, wherein the 
benzyloxy group of fonmula XI is replaced witti a hydroxy group. The compound of fonnula XII is 
20 then formed by reacting the above hydroxy derivative with 2-bromoethylacetete and potassium 
cari3onate in acetonKrile at about the reflux temperature of the reaction mixture. 

Basic hydrolysis of Oie compound of fomiula XII, followed by reaction with N-ethyl-N-S- 
dimethylamlnopropylcartwdBmide (EDAC) and the appropriate compound having the formula 
R^R^NH yields the desired conrvound of the formula XIIL The base hydrolysis is typically carried 
25 out using an alkali rfietel or alkaHne earth metel hydroxide In a nr*cture of THF, nrethanol and water 
at about room temperature. The reactton with R^R^NH and EDAC Is generally canried out using 
the procedure described above for the preparation of compounds of the formula lA from those of 
formula VII in Scheme 1. 

The compound of formula XIII can be converted into the desired compound of formula IB 
.30 as follows. The compound of fonmula XIII is reduced to fomi the corresponding compound 
wherein the cartDonyl group is replaced by a methylene group, after which the 2,5-dimethylpym5lyl 
protecting group is removed. The reduction can be canied out using methods well known to those 
of skill In the art, for example, using lithium aluminum hydride in tetrahydrofuran, with or without 
aluminum chloride, or using borane methyl sulfide In tetrahydrofuran, at a temperature of about 
36 -78*^0 to about 0*>C. preferably at about -70»C. 

Removal, of the 2,5-dimethylpyrrolyl protecting group can be accomplished by reaction 
with hydroxylamine hydrochloride. This reaction is generally carried out In an alcoholic or 
aqueous alcoholic solvent at a temperature from about room temperature to about the reflux 
temperature of the reaction mixture, preferably at about the reflux temperature, for about 8 to 
40 about 72 hours. 
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5 Compounds of the formula I that are identical to those of fbnnuia IB but for the fact that 

ring A is other than benzo can be prepared in an analogous fashion, starting with the appropriate 
compound that is analogous to that of formuia VIII. wherein the unsubsKuted benzo ring of 
fbnnuia VIII is replaced by a ring other than benzo that is within the definition of ring A. 

Refen-Ing to Scheme 3. the known 1-fluoronaphthalene (XIV) is brominated with 
10 bromine in acetic acid at a temperature from about room temperature to about the reflux 
temperature of the reaction mixture for about 1 to about 48 hours, and the bromide cooled to 
about -70»C in dry tetrahydrofuran (THF), and then a solution of n-butyl lithium is added to it The 
resulting solution is then treated with triethyl borate and aflowed to warm to room temperature to 
form the compound of formula XV. The connpound of fonnula XV is reacted with the compound of 
formula IV to form the compound of fonmula XVI. This reaction is generally carried out in an 
aqueous elhanol solvent In the presence of sodium carbonate and tebakistriphenylphoshine 
palladium, at about the reflux temperature. The compound of fomfiula XVI is then treated with an 
alkali metal aikoxide prepared ftom a compound of the fomuiia HO(CHj)„NR'r» and sodium 
hydride in a polar solvent such as dimethylfonnamide. at a temperature 1mm room temperature to 
140»C for about 1 to about 48 hours. This reaction produces the conesponding compound of 
formula XVII. which is then deblocked to remove the 2.5<fimethylpynolyl protecting group by 
reaction with hydroxyiamine hydrochloride. This reaction is generaUy carried out in an ateoholic or 
aqueous alcohofic solvent, at a temperature from about room temperature to about the reflux 
temperature of the reaction mixture, preferably at about the reflux temperature, for about 8 to 
25 about 72 hours. 

Compounds of the fomiula I that are identical to ttiose of formula lA and IB but for the fact 
that ring A b other than benzo can be prepared m an analogous fashion, starting with the 
appropriate starting materials that are analogous to those of fomnilas VIII and XIV, on Schemes 1. 
2 and 3 respectively, wHerein the unsubstituted benzo ring of such starting materials is replaced 
30 by a ring other than benzo that is wdthin the definition of ring A. 

The preparation of other compounds of the fonnula I not specifically described in the 
foregoing experimental section can be accomplished using combinations of the reactions 
described above that will be apparent to those skilled in the art 

In each of the reactions discussed or illustrated above, pressure is not critical unless 
35 othenivise indicated. Pressures fiiom about 0.5 atmospheres to about 5 atmospheres are generally 
acceptable, and ambient pressure. Le,, about 1 atmosphere, is prefened as a matter of 
convenience. 

The compounds of fomtiulae I Hhe active compounds of this invention") whfch are basic 
In nature are capable of fomning a wide variety of different salts with various inorganic and organic 
acids. Although such satts must be phannaceutically accepteble for administration to animals. It is 
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5 often desirable in practice to Initially isolate a compound of the formula I from the reaction mixture 
as a phannaceutically unacceptable salt and then simply convert the latter back to the free base 
compound by treatment with an alkaline reagent and subsequently convert the latter free base to a 
pharmaceutically acceptable acid addition salt The acid addition salts of the active base 
compounds of this invention are readily prepared by treating the base compound virith a 
10 substantially equivalent amount of the chosen mineral or organic acid in an aqueous solvent 
medium or In a suitable organic solvent, such as methanol or ethanol. Upon carefiil evaporation of 
the solvent, the desired solid salt is readily obtained. 

The active compounds of this invention and their phannaceuticaliy acceptable salts are 
useful as NOS inhibitors i^. they possess the ability to inhibit the NOS enzyme in mammals, and 
15 therefore they are able to function as therapeutic agents in the treatment of the aforementioned 
disorders and diseases in an afflicted mammal. 

The active compounds of this invention and their phamrtaceuficany acceptable salts can 
be administered via either the oral, parenteral or topical routes. In general, these compounds are 
most desirably administered in dosages ranging from about 0.01 to about 250 mg per day, in 
20 single or divided doses (lie., from 1 to 4 doses per day), although variations will necessarily occur 
depending upon the species, weight and condition of the subject being treated and the particular 
route of administration chosen. However, a dosage level that Is in the range of about 0.07 mg to 
about 21 mg per kg of body weight per day is most desirably employed. Variations may 
nevertheless occur depending upon the species of animal bdng treated and its individual 
25 response to said medicament as well as on the type of phamnaceutteal fonnulation chosen and 
the time period and intan^l at which such administration is carried out In some instances, 
dosage levels below the lower limit of the aforesaid range may be more than adequate,' while in 
other cases still larger doses may be employed without causing any harmful side effect, provided 
that such larger doses-are first divided into several small doses for administration throughout the 
30 day. . • - - 

The active compounds of the invention may be administered alone or in combination witti 
phamnaceutically acceptable carriers or diluents by either of tiie three routes previously indicated, 
and such adnrdnistrafion may be earned out in single or multiple doses. More particularly, the 
novel therapeutic agents of this invention can be administered in a wide variety of diffierent dosage 

35 forms, Le., tiiey may be combined witti various phannaceutically acceptable inert earners in the 
form of tablets, capsules, lozenges, troches, hard candies, powders, sprays, creams, salves, 
suppositories, Jellies, gels, pastes, lotions, ointments, aqueous suspensions, injectable solutions, 
elixirs, syrups, and the like. Such caniers include solid diluents or fillers, sterile aqueous media 
and various non-toxic organic solvents, etc. {Moreover, oral pharmaceutical compositions can be 

40 suitably sweetened and/or flavored. In general, the therapeutically-effective compounds of ttiis 
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invention are present in such dosage forms at concentration levels ranging ftom about 5.0% to 
about 70% by weight 

For oral administrafion. tablets containing various exdplents such as microaystairine 
celiubse. sodium citrate, calcium carbonate, dicalcium phosphate and glycine may be employed 
along with various disintegrants such as starch (and preferably com, potato or tapioca staith). 
alginic acid and certain complex silicates, together with granulation binders like 
polyvirylpyrroBdone. sucrose, gelatin and acacia. Additionally, lubricating agents such as 
magnesium stearate, sodium iauiyl suMb and tab are often very useful for tabletting purposes. 
SoOd compositions of a similar type may also be employed as fillera in gelatin capsules; preferred 
materials In this connection also include lactose or milk sugar as weB as high molecular weight 
15 polyethylene glycols. When aqueous suspensfons and/or efixirs are desired for oiai 
administration, the active ingredient may be combined with various sweetening or flavoring 
agents, coloring matter or dyes, and, If so desired, emulsi^ng and/or suspending agents as wen, 
together with such diluents as water, ethanol. propylene glycol, glycerin and various iikJ 
combinations thereof. " 

20 For parenteral administration, solutions of an active compound of the present Invention in 

either sesame or peanut oB or in aqueous propylene glycol may be employed. The aqueous 
solutions should be suitably buffered (preferably pH greater than 8) if necessary and the liquid 
diluent first rendered isotonia These aqueous solutions are suitable for intravenous Injection 
purposes. The oily solutions are suitable for Intraarticular, intramuscular and subcutaneous 
injectton purposes. The preparation of aB these soluttons under sterile conditions is readily 
accomplished by standard phamtaceutkal techniques well known to those skBled in the art 

Additionally. It is also possible to administer the active compounds of the present 
invention topically when treating Inflammato^ conditions of the skin and this may be done by way 
of creams. jeBies. gels, pastes, patches, ointmente and the IBce. in accordance with stendard 
30 phamnaceutlcal practice. 

The abOHy of compounds of the fonnulae I to inhibit NOS may be determined using 
procedures described in the Bterature. The ability of compounds of the formulae I to Inhibit 
endothelial NOS may be detemiined by using the procedures described by Schmidt et aL in Proc. 
Natl. Acad. Sd. U;S.A.; 88, pp. 365-369 (1991) and by Pollock et a[.. In Proc. Natl. Acad. Sd. 
LLSA. 88. pp. 10480-10484 (1991). The abBHy of compounds of the fbnnulae I to Inhibit inducBite 
NOS may be detemiined using the procedures described by Schmidt et at. in Proc. Natl. Acad. 

5§ PP- 365-369 (1991) and Ijy Garvey ^ a|. In J. BtoL Chem. . 269, pp. 26669-26676 
(1994). The abnity of the compounds of the fbnnulae I to inhibit neuronal NOS may be detemiined 
using the procedure described by Bredt and Snyder in Proc. NaM. Acad. Sel. U.S.A.. 87, 682-685 
40 (1990). 
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5 Of Sixteen compounds of the formula I that were tested, all exhibited an ICgo < 10 pM for 

inhibition of either inducible or neuronal NOS. 

The present invention is illustrated by the following examples. It will be understood, 
however, that the invention is not limited to the specific details of these examples. Melting points 
are uncorrected. Proton nuclear magnetic resonance spectra (^H NMR) and ^^C nuclear magnetic 
10 resonance spectra were measured for solutions In deuterochlorofomi {CDCI3) or In CD3OD or 
CD3SOCD3 and peak positions are e)qpressed in parts per mlilion (ppm) downfield from 
tetramethylsllane fTMS). The peak shapes are denoted as follows: s, singlet; d, doublet; t triplet; 
q. quartet, m. multiplet b, broad. 

EXAMPLE 1 

15 ' 6-f442-(4-Phenethvl-plpera2ln-1>vl)-ethvn-naphthalBn-1'yl)-pvridln-^^^^ 
N"t-Butylcarbony^6-bromo*pyridyl-2-^mine 

To a 125 mL round-bottomed flask equipped with N2 inlet were added 0.865 g (5 mmol) 
6-bromo-2-aminopyridine, 0.677 mL (5.5 mmol) trimethylacetyl chloride, 15 mL dry acetonltrile, 
and 1.045 mL (7.5 mmol) triethylamine. The reaction was stirred at room temperature for 14 
20 hours, poured into water, and stin-ed until a solid precipitate had fornied. The solid was filtered, 
washed witii water, and dried to afford 1.04 g (81%). mp 87-90''C. 

'H-NMR (6, CDCI3): 1.28 (s, 9H), 7.17 (d, J=8, 1H), 7.52 (t. J=8. 1H). 8.00 (bs. 1H), 
8.19(d,J=8, 1H). 

^^C-NMR (8, CDCW: 27.3, 39,8, 112.2, 123.3. 139.0, 140.5. 151.6. 177.1, 

25 B. 4-Methylnaphthalene-1-boronlc add 

To a 125 mL round-bottomed flask equipped with Nj inlet were added 1.78 g (11.4 
mmol) 1-bromo-4.-meUiylnaphttialene and 20 mL dry tetrahydrofiiran. The solution was cooled 
to -70"C, and 5.49. mL (13.7 mmol) of a 2.5M solution of n-butyl Frthium in hexane was added 
over 5 minutes, and tiie- reaction stirred at -70*C for 10 minutes. The solution was then treated 

30 witii 2.34 mL (13.7 rrimol) triethyl borate, stirred 5 minutes at -70*C, tiien warmed to room 
temperature and stin^d 40 hours. The reactiori was quenched with aqueous ammonium 
chloride solution, poured into 0.5 N hydrochloric acid, and extracted into ethyl acetate. The 
organic layer was washed with brine, dried over sodium sulfate, and evaporated to a white solid 
after trituration vritii hexane. mp 224-228''C. 1.9 g (90%). 

35 ^H-NMR (6. CDCI3): 2.63 (s, 3H), 7,25 (m. 1H). 7.3-7.5 (m, 3H). 7.75 (m, 1H), 7.95 (m. 

1H). 

"CNMR (5. CDCI3): 19.4. 124.5. 125.5, 125.7. 126.0. 128.5. 128.9. 129.9. 131.6. 
134.9. 135.3. 

C. N-t-Butylcarbbnyl>6-(4-methvlnaphthalen-1 -yi)-pyridin-2-ylamine 
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5 To a 100 mL round-bottomed flask equipped with condenser and Nj inlet were added 

975 mg (3.795 mmoi) N-t-butylcarbonyl-6-bromo-pyridyl-2-amine, 706 mg (3.795 mmol) 4- 
methylnaphthalene-l-bbronic acid. 1.61 g (15.18 mnriol) sodium carbonate. 50 mg (0.04 mmol) 
tetrakistriphenylphosphine palladium. 18 mL ethanol, and 2 mL water, and the reaction heated 
at 80'C for 13 hours. TLC showed a major spot at R, = 0.2 in 15% ethyl acetate in hexane. and 
10 LCI«S showed a major pealc at P+1 = 319. The reaction was cooled, poured into water, and 
extracted Into ethyl acetate. The organic layer was washed with water and brine, dried over 
sodium suMb, and evaporated. The residue was chromatographed on silica gel using 
hexane/ethyl acetate as eluant to afibrd 1.25 g (~100%) of a ibam. 

'H-NMR (6, CDCI3): 1.32 (s. 9H), 2.73 (s. 3H). 7.25 (m. 1H), 7.3-7.5 (m. 4H). 7.81 (t 
15 ■■ J=8. 1H), 8.00 (d, J=8. 1H), 8.05 (d, J=8. 1H), 8.145 (bs. 1H). 8.31 (d. J=8. 1H). 

"C-NMR (8. CDCI3): 19.7. 27.5. 60.4, 112.1. 121.1. 124.4, 125.8, 126.08. 126.11, 
126.16. 126.9, 131.1, 132.9. 135.3, 1338.7. 151.3. 157.8, 177.3. 
MS (%): 319 (parent+1, 100). 

D.N-t-Butv icarbonvl-6-^4-cvanomethvlnaphthalen-1-vl)-pyridln-2-vlamlne 
20 To a 100 mL round-bottomed flasic equipped with condenser and N2 Inlet were added 

1.21 g (3.795 mmol) N4-butylcarbonyl-6.(4-methylnaphttialen-1-yl)-pyridin-2-yiamine. 810 mg 
(4.554 mmd) N-bromosuccinimlde, 35 mL carbon tetradiloride. and 10 mg bis-(1-cyano-1-azo)- 
cyclohexane. The reaction was heated at reflux for a total of 8 hours as additional portions of 
initiator were added at 1. 2, and 4 hours. The reaction was cooled, filtered writh carbon 
25 tetrachloride, and evaporated. The red on, 2.5 g, was used directly. 

^H-NMR (5, CDCIj): 1.33 (s. 9H). 5.00 (s. 2H). 7.26 (d, J=7.5. 1H). 7.49 (m, 2H), 7.63 
(m. 2H), 7.84 (t. J=8, 1H), 8.02 (d. J=8, 1H), 8.115 (bs. 1H), 8.22 (d. J=8, 1H), 8.36 (d, J=7.5. 
1H). 

"C-NMR (5, CDCI3): 27.6. 31.6. 39.9. 112.6. 121.0. 124.1, 126.6, 126.7, 127.3, 131.5. 
30 131.7. 134.1. 138.8, 139.5, 151.4. 157.1, 177.35. 
MS (%): .397099 (parent+1 , 1 00). 

The above dil was token up In 35 mL dry methylene chloride and treated with 593 mg 
(3.795 mmoO tetraethylammonium cyanide, and reaction stirred at room temperature for 13 
hours. LCMS showed a major peak at P+1 = 344 and TLC showed a major spot at R, = 0.6 in 
35 1 0% ethyl acetote in methylene chlorkie. The reaction was evaporated, and the residue 

chromatographed on silica gel using ethyl acetote in methylene chloride as eluant to afford 1.00 
g (77%) of a foam. ' 

^H-NMR (5. CDCI3): 1.32 (s, 9H). 4,18 (s. 3H). 7.26 (d, J=7.5, 1H). 7.53 (m. 2H), 7.63 
(m, 2H). 7.84 (t. J=8. 1H), 7.92 (d. J=8. 1H), 8.04 (d, J=8.5, 1H), 8.10 (bs, 1H). 8.34 (d, J=8. 
40 1H). 
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5 '^C-NMR (5, CDCI3): 22.0. 27.5, 39.9, 112.6. 121.0, 122.75, 126.0. 126.7, 126.9, 127.2, 

131.2, 131.4. 138.9, 139.1. 151.4. 156.9. 177.35. 
MS (%): 344 (parent+1, 100). 

E. 6-(4-Carfaoxymethyinaphthaien-1.-yi)-pyridln-2-vlamlne 
. To a 100 mL round-bottomed flask equipped with condenser and N2 inlet were added 
10 1 .00 g (2.915 mnrtol) N-t-butylcarbony|.6-(4-cyanonfiethylnaphthaIen-1-yI)-pyridin-2-yIamine and 
. 35 nnL ethanol. The solution was saturated with HCI and refluxed 14 hours, adding two drops of 
water once It had reached reflux. The reaction (LCMS showed P+1 = 391) was cooled and 
evaporated, and the residue taken up In ethyl acetate, washed with aqueous sodium 
bicarbonate solution, water, and brine, dried over sodium sulfate, and evaporated to an oil, 1.09 
15 ' 9 (95%). which was used directly. 

'H-NMR (6. CDCI3): 1.21 (t, J=7, 3H), 1.31 (s, 9H), 4.09 (s, 2H), 4.13 (q, J=7, 2H). 7.25 
(d. J=7.5. 1H). 7.4.7.6 (m. 4H), 7.82 (t, Js7.5, 1H), 7.99 (d, J=8, 1H), 8.06 (d, J=8, 1H). 8.13 
(bs.1H).8.31 (d, J=8.1H). 

"C-NIVIR (5, CDCy: 14.2, 27.5. 39.5. 60,4. 61.0. 112.3. 121.1. 124.2, 126.3, 126.4, 
20 126.8, 127.5. 131.4. 131.7. 132.5. 137.8, 138.7, 151.3, 157.5. 171.4, 177.3. 
MS(%): 391 (parent+l, 100). 

The above oil was taken up In 25 mL 6 N hydrochloric acid, and heated at 95-1 00*C for 
12 hours. LCMS showed P+1 = 279. The reaction was cooled, washed with ether, and 
evaporated, finally dried under vacuum, to a white solid, 0.85 g (93% overall) of the product as 
25 the hydrochloride salt • 

MS (%): 279 (parenHI, 100). 

F. 6-f4-(4-f2-Phenylethvl)pipera2invlcarii)onyl}-methylnaphthalen-1>vl>-pyridin-2>v^ 
To a 100 mL round-botbmed flask equipped with condenser and N2 Inlet were added 
157 mg (0.50 mmoO 6-(4-cart)oxymethylnaphthalen-1-yl)-pyridin-2-ylamine, 95 mg (0.50 mmol) 
30 N-phenethylpiperazine, 96 mg (0.50 mmol) N-ethyl. N-3-dimethylamlnopropyl-cari3odiimide. 
0.230 mL (1.65 mmol) triethyiamine. 10 mg N-hydroxybenzotriazole, and 7 mL dry acetonitrile. 
The reaction was stirred at room temperature 12 hours (LCMS showed P+1 = 451 and TLC 
showed Rf = 0.3 in f0% methanol/methylene chloride), then evaporated and the residue 
chromatographed on silica gel using methanol/metiiylene chloride as eluant to afford the 
35 product as a foam, 230 mg (-100%). 

^H-NMR (5, CDCW: 2.37 (m, 2H). 2.52 (m, 2H), 2.59 (m, 2H), 2.76 (m. 2H), 3.46 {m, 
2H). 3.76 (m. 2H), 4.17 (s. 2H). 4.73 (bs, 2H. NH;^), 6.46 (d. J=8, 1H), 6.83 (d. J=7.5, 1H), 7.1- 
7.6 (m, 10H). 7.98 (d, J=8, 1H), 8.14 (d, J=8.5, 1H). 
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5 "C-NMR (5, CDCW: 33.4. 38.5, 41.8, 46,1. 52.8. 53.2. 60.2, 137.2, 115.2, 123.5. 

125.6. 126.1. 126.2, 126.3, 126.5. 127.0. 128.5, 128.7, 131.6, 1322, 138.1, 138.5, 139.9, 157.4, 
158.3,169.7. 

MS {%): 451 (parent+1. 100). 

G.6-{4-r2>f4^Phenethv^-pipe^a2in-^v^)^emyl^naphthalen-1-yl^pvridin-2"Vlam^n^ 

10 To a 100 mL round-bottomed flask equipped with condenser and N2 inlet were added 

200 mg aluminum chloride and 5 mL dry tetrahydrofunan. The solution was cooled to O'C. and 
3.50 mL (3.50 mmol) of a 1.0 M solution of lithium aluminum hydride In tetrahydrofuran was 
added. Stining was continued at room temperature for 20 minutes, then the solution was 
cooled to .70'C, and a solution of 225 mg (0.50 mmol) 6-(4-{4-(2- 

15 >henylethyOplpera2lnylcart)onyl)-methylnaphthalen-1-yl).pyrid^^^ In 7 mL dry 

tetrahydrofuran was added. Stlm'ng was continued 1 hour at -70'C, then 2 hours at room 
temperature (LCMS showed P+1 = 437), followed by careful quenching with 5 mL 1 N 
hydrochloric acid. After stirring for 20 minutes (min.), the reaction was treated with 6 mL 6 N 
aqueous sodium hydroxide solution, and extracted with several portions of methylene chloride. 

20 The organic phase was dried over sodium sulfate and evaporated to afford an oil, which was 
converted to the hydrochloride salt using HCI in ether, affording the product. 175 mg (64%) as a 
white solid. mp80*105'C. 

^H-NMR (6, CDCy: 2.65 (m, 6H), 2.76 (m, 4H), 2.84 (m, 4H), 3.33 (m. 2H), 4.68 (bs, 
2H, NFy, 6.44 (d, J=8. 1H), 6.85 (d. J=7, 1H). 7.1-7.6 (m, 10H). 8.11 (m, 2H). 

25 ^'C-NMR (5, CDCW: 30.9, 33.7, 53.3, 59.7, 60.6. 106.9, 115.2, 123.9, 125.77. 125.83. 

126.1, 126.7, 126.9, 128.4, 128.7, 131.4. 13Z3, 136.9,137.8. 138.0,140.4. 157.9, 1582. 
MS (%): 437 (parent+1. 100). 

Anal. Calc'd. for C2bH32N4»CI*3/2H20»1/2(C4H,oO): C 69.32, H 7.69, N 10.43. Found: 

C 69.46, H 7.35, N10;36. 
30 • EXAMPLE 2 

3,^-f4,(6>Amino-pyridin-2-yl)-naphthalen-1-vn-ethylV3-a2a-bicyclo[3.1.0lhex^^^ 
Prepared as in Example 1, with an extra deblocking step using trifluoraacettc acid in 

methylene chloride-to remove a t-butoxycarbonyl protecting group, in 71% yield, mp 250-260'C, 

as the hydrochloride salt 

35 ^H-NMR (6; CDCI3): 124 (bs, 2H), 1.36 (bs, 1H), 2,43 (m, 2H), 2.72 (m, 2H). 3.1-3.2 

(m. 4H). 4.63 (bs. 2H; NHj). 6.45 (d, J=8, 1H), 6.83 (d. J=7, 1H), 7.3-7.6 (m, 5H), 8.07 (m, 2H). 

"C-NMR (5, CDCI3): 25.8, 29.7, 32.7, 55.0. 56.7. 106.8, 115.2. 123.9, 125.7, 125.9, 
126.6. 126.8, 131.5,1322. 137.1. 137.6. 138.0. 157.9, 158.1. 

MS (%): 345 (parent+1, 100). 
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5 Anal. Calc'd. for C22H24N4.7/4HCI.(C4H,oO): C 64.74, H 7.47. N 11.61. Found: C 

64.34, H 6.94, N 11.20. 

EXAMPLES 

6-(4-f2-f4-Benzhydrvl-piperidin-1-vl)-ethvn-naphthalen-1-yl>-pvridin-2-vlamine 
Prepared as in Example 1 , in 74% yield, mp 225-235'C, as the hydrochloride salt 
10 ^H-NMR (5. CDCIs): 1.32 (m. 1H). 1.64 (m. 1H), 2.07 (m. 2H). 2.17 (m. 1H). 2.70 (m, 

2H), 3.06 (m, 2H), 3.31 (m, 2H), 3.55 (d. J=8, 1H). 3.75 (m. 2H). 4.64 (bs, 2H, NH^). 6.45 (d. 
J=8, 1H). 6.85 {d, J=7, 1H). 7.16 (m, 1H). 7.2-7.6 (m, 14H). 8.10 (nfi, 2H). 

"C-NMR (6, CDCI3): 25.7. 31.0. 31.5. 39.7. 54.0. 59.0, 60.1. 68.0, 106.8, 115.2, 123.9, 
125.7, 125.8, 126.1, 126.2, 126.7. 126.9. 128.1, 128.6. 131.6. 132.3. 137.1. 137.7, 138.0. 143.9. 
15 157.9, 158J2. 

MS (%): 498 (parenHI. 100). 

Anal. Calo'd. for Ca5H36N,.2HCI: C 73.67. H 6.54. N 7.36. Found: C 73.86, H 6.97, N 

7.04. 

EXAMPLE 4 

20 6-{4-r2-(6.7i-Dimeaioxv-3.4-dihydro-1H-isoquinolin-2-yl)-ethyn-naphthalen-1-vlV-pyridin- 
2-ylanfiine 

Prepared as In Example 1, in 56.5% yield, mp 172-176*0. 

^H-NMR (6, CDCW: 2.87 (m. 6H), 3.41 (m, 2H), 3.71 (m. 2H). 3.826 (s, 3H), 3.831 (s, 
3H), 4.60 (bs, 2H. NHj), 6.47 (d. J=8, 1H), 6.56 (8. 1H). 6.60 (s. 1H), 6.84 (d, J=7.5. 1H). 7.4- 
25 7.6 (m,5H), 8.12 (m.2H). 

"C-NMR (5, CDCy: 28.7. 31.3. 51.1. 55.7. 55.80, 55.83. 59.3, 106.8, 109.4, 111.3, 
115.15, 123.8 ,125.67. 125.74. 126.0. 126.5, 126.8. 131.5. 132.2. 136.8. 137.7. 138.0. 147.1. 
147.4, 157.8, 158.0. 

MS (%): 440 (parent+1, 100). 
30 Anal. Calo'd. for CjaHasNsOj-IMHaO: C 75.73, H 6.70. N 9.46. Found: C 75.66, H 

6.54, N 9.17. 

EXAMPLES 

6-|4-T2-(6-Methoxy-1.3.4.9-tetrahydro-8-carbolin-2-yl)-ethyn-naphthalen-1-vl}-pvridin-2- 

ylamine 

35 Prepared as In Example 1 , In 60% yield, mp 132-1 38*C. 

'H-NMR (S, CDCI,): 2.81 (m, 2H), 2.91 (m. 4H), 3.31 (m, 2H), 3.51 (bs. 2H), 3.83 (s, 
3H), 4.61 (bs, 2H. NHj), 6.46 (d. J»8, 1H), 6.75 (dd, J=2.5,8.7, 1H), 6.84 (d, J=7, 1H), 6.92 (d, 
J=2.5, 1H), 7.08 (d, Ja8, 1H), 7.36 (d, J=7, 1H). 7.4-7.6 (m, 3H), 8.08 (d, J=8. 1H), 8.13 (dd, 
J=1,8,1H).8.39(bs.1H). 
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5 "C-NMR (8. CDCy: 25.5. 50.2, 51.1. 55.8. 58.7. 67.9. 100.2. 103.9. 107.8. 110.7. 

111.3. 115.2. 123.8. 125.7. 125.8. 126.1. 126.6. 126.8. 127.5, 131.1. 131.6. 132.1. 132.8. 136.8." 
137.6. 138.1. 153.7. 157.7, 158.0. 

MS (%): 449 (parent+1, 100). 

Anal. Calc'd. for C29HjaN40.(C4H„0): C 75.83, H 7.33, N 10.72. Found: C 75.80, H 
10 7.00. N 11.33. 

EXAMPLE 6 

6-(4-{24fBenzof1.31dioxol-5-vl methvlVanilno)-ethvl>-naphthalen-1-vl)-Dvridin-2-Y 
Prepared as In Example 1, In 77% yield, mp 80.110'C. as the hydrechlorfcie salt 
'H-NMR (5, CDCW: 3.00 (t, J=7. 2H), 3.31 (t. J=7, 2H), 3.70 (s. 2H), 4.62 (bs, 2H, 
15 Nli). 5.90 (s, 2H), 6.48 (d, J»8. 1H). 6.72 (s. 1H). 6,73 (m. 1H). 6.81 (m, 1H), 6.85 (d, J=7. 1H), 
7.4-7.6 (m. 5H). 8.09 (m. 2H). 

"C-NMR (5. CDCI3): 33.7. 49.7. 53.7. 100.9. 106.9. 108.1. 108.7, 115.2. 121.2, 123.9. 
125.76, 125.80, 126.1. 126.5, 126.8. 131.7, 132.3. 134.2, 136.5, 137.8, 138.1, 146.5. 147.7. 
157.8. 158.1. 
20 MS (%): 398 (parent+1. 100). 

AnaL Calc-d. forC25HaN30j.2HCI.H20.iy2(C4H,oO): C 61.72, H 6.14. N 8.00. Found: 
C 61.81. H 5.97, N 7.56. 

EXAMPLE 7 

6-f442.f3.4rD Muoro4)en2ylamlno)-ethvn-naDhthaten-1^flV-DVTia 
25 Prepared as fn Example 1, in 91% ^Id, mp 70-80'C, as the lydrochloride salt 

'H-NMR (8, CDCW: 2.93 (t J=7, 2H), 3.315 (t. J=7, 2H), 3.70 (s, 2H), 4.76 (bs. 2H. 
NHj). 6.47 (d. J=8. 1H). 6.81 (d. J=7, 1H). 7.0-7.2 (m. 3H), 7.4-7.6 (m. 5H), 8.06 (m, 2H). 

"C-NMR (6. CDCI3): 32.9, 49.2. 52.2. 107.1. 115.0. 117.1. 123.7. 1242. 125.9, 126.1, 
126.4. 126.7. 131.6. ISiO. 135.8. 137.8, 138.1, 148.1. 148.3, 148.8, 149.0, 150.6, 150.7. 151.3. 
30 151.4, 157.4. 158.1. ' 

MS (%): 390 (parent+1. 100). 

Anal Cakfd; for C24H2iN3F2.3/2HCI.1/2H20.(C4H,oO): C 63.78, H 6.40, N 7.97. 
Found: C 63.94, H 5.95, N 7.89. 

■" EXAMPLES 
6-(4-r2-r3.4.5-Trimeflioxy-b en2vlamino>-ethvl1-naDhthalen-1-vl>-pvrldin-2-vlamine 
Prepared as in Example 1. in 80% yield, mp 75-95*C, as the hydrochloride salt 
'H-NMR (5, CDCI3): 3.02 (t J=7, 2H), 3.34 (t J=7, 2H), 3.73 (s. 2H). 3.78 (s, 6H). 

3.795 (s. 3H). 4:655 (bs. 2H, NHj), 6.46 (d. J=8. 1H). 6.49 (s. 2H). 6.82 (d. J=7.5. 1H). 7.4-7.6 

(m, 5H), 8.08 (m, 2H).- 
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5 "C-NMR (5. CDCW: 33.5. 49.7. 54.0. 55.9. 60.7. 104.7. 106.9. 115.0, 123.8, 125.4. 

125.70, 125.74, 126.1, 126.4, 126.7. 131.6, 132.1, 135.8, 136.3. 136.6. 137.8, 138.0, 153.1, 
157.6, 158.1. 

MS(%): 444 (parent+1, 100). 

Anal. Calc'd. for C27H29N30s.2HCI.(C4H,oO): C 63.05. H 7.00. N 7.11. Found: C 
10 63.04, H 6.70, N 6.96. 

EXAMPLE 9 

6-{4-f2-(3-Chloro-benzylamino)-ethvn-naphthalen-1-yl}-pyridin-2-ylamine 

Prepared as in Example 1, using as a precursor 3,4-dichlorobenzylamine. In this case, 
the lithium aluminum hydride/aluminum chloride reduction removed one of the dilorine atoms, 
15 affording the 3-chlorobenzyi compound. The final product was prepared In 73% yield, mp 60- 
75*C, as the hydrochloride salt 

'H-NMR (8 CDCIs): Z99 (t. J=7, 2H), 3.30 (t, J=7, 2H), 3.73 (bs, 2H), 4.675 (bs, 2H. 
NHj), 6.46 (d, J=8. 1H). 6.83 (d, J=7, 1H), 7.2-7.6 (m, 9H), 8.07 (m, 2H). 

"C-NMR (S, CDCIj): 33.6. 49.7, 68.0. 107.0. 115.1. 123.9. 125.8. 126.1. 126.5, 126.8, 
20 128.5. 129.5. 131.7, 132.2, 136.3. 137.8, 138.1. 157.7. 158.2. 

MS (%): 388 (parent+1 . 100). 

Anal. Calc'd. for C24H2aNjC|.HCI-H20.1/2(C4HTOO): C 65.13. H 6.31. N 8.76. Found: 
C 64.84, H 625. N 8.35. 

EXAMPLE 10 

25 6-(4-{2-rfFuran-2-vlmethvlV^mino1-ethvl>-naphthalen-1-vl)-pyridfti-2-vlamlnB 

Prepared as In Example 1. in 44% yield, mp 185-205*C. as the hydrochloride salL 
'H-NMR (5, CDCI,): 3.00 (d, J=7, 2H). 3.295 (d, J=7, 2H), 3.79 (S, 2H), 4.68 (bs, 2H, 

NH2), 6.13 (bs, 1H), 6i6 (bs, 1H), 6.45 (d, J=8. 1H), 6.83 (d, J=7.5. 1H), 7.3-7.6 (m. 6H). 8.08 

(m,2H). 

30 "C-NMR (8. CDCy: 33.4. 46.1, 49.5. 106.9, 107.0, 110.0. 115.05. 123.8, 125.7. 126.0. 

126.4. 126.7. 131.6. 13i2.1, 136.2, 137.7, 138.0, 141.75, 153.5, 157,6. 158.1. 
MS (%): 344 (parent+1, 100). 

Anal. Calc'd: for C22H2,N30.HCI.3/2H20: C 64J23, H 625. N 10.21. Found: C 64.42. 

H 6.04, N 9.86. " 
35 EXAMPLE 11 

6-f4-|2-{3.4-Dichloro-benzylamlno)-ethyn-naphthalen-1-vl)-pyridin-2-ylamine 
Prepared as In Example 1, using borane methyl sulfide in place of the lithium aluminum 

hydride/aluminum chloride reduction in the final step. The final product was prepared in 68.5% 

yield, mp 145-1 70'C, as the hydrochloride salt 
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5 ^H-NMR (5. CDCy: 2.98 (t. J=7. 2H). 3.295 (t. J=7. 2H). 3.71 (s. 2H). 4.60 (bs. 2H. 

NHa). 6.49 (d. J=8. 1 H). 6.85 (d. J=7.5. 1 H). 7.2-7.6 (m. 7H). 8.08 (m. 2H). 

"C-NMR (5. CDCI3): 33.6. 49.7. 52.7. 107.0. 115.3. 123.8. 125.8. 125,9, 126.2. 126.5. 
126.9. 127.3.127.4. 129.9. 130.0. 130.2. 130.7, 131.7.132.2. 132.3. 136.2. 138.1. 140.7,' 157 s' 
158.1. 

10 MS (%): 388 (parent+1. 100). 

Anal. Calc'd. tor Ca«H2iNsCl2.HCI.2H20.1/2(C4H,oO): C 58.71. H 5.87. N 7.90. Found: 
C 58.35. H 5.92, N 6.62. 

EXAMPLE 12 

6-r4-f2-DimBthvlamln o.ethoxv)-naDhthalen-1-vn-Dvridln-2-vlamine 
15 " Referring to Scheme 2 

A. 4-Bromo-1-benzyloxy-naphthatene; 

To a 250 mL round-bottomed flask equipped witii addition funnel and N2 inlet were 
added 2.88 g (20 mnnol) 1-napiithol and 50 mL 1.2-dichlorDethane. and with sHmng a solution of 
9.64 g (20 mmol) tetrabutylammonium tribromide in 30 mL 1.2-dichioroBthane dropwise over 10 
20 minutes. After stining an additional 10 minutes at room temperature, the solution was washed 
with dilute aqueous sodium bisulfite and water, dried over sodium sulfate, and evaporated. The 
mbcture of product and tributybmnwnlum salts was used direcBy. 

'H-NMR (8. CDCW: 7^ (d. J=8. 1H), 7.43 (m. 2H). 7.50 (dt J=1.8. 1H). 8.05 (d. J=8. 
1H).8.18(d.J=8.1H); 

25 "C-NMR (8. CDCI,): 109.8. 111.4. 122.7. 125.3. 126.25. 126.7. 137.4. 129.9. 132.5. 

153.0. .• . .. 

The above oil was dissolved in 100 mL acetonitrile, and treated with 3.57 mL (30 mmol) 
benzyl bromide and 5.53 g (40 mmoO potassium, carbonate, the refluxed 14 hours. TLC 
showed a major spot at R, = 0.2 in 5% methylene chloride/hexane. The reaction was cooled. 
30 poured into dilute atjueous hydrochloric acid/ethyl acetate, and the organic layer separated, 
washed with water and brine, dried over sodium sulfate, and evaporated. The residue was 
chromatographed oh silica gel using methylene chloride/hexane as eiuant to afford 5.8 g (93%) 
of an oil. 

'H-NMR (8. CDCIa): 5.22 (s. 2H). 6.74 (d. J»8. 1H). 7.4-7.7 (m. 8H). 8.21 (d. J=8. 1H). 
35 8.39 (d. J=8. 1H). • " 

"C-NMR (S. CDCI,): 70.3. 105.9. 113.6. 122.7, 126.1, 126.9. 127.0. 127.4, 127.9. 
128.1. 128.7. 129.5, 132.6. 136.7. 154.3, 
MS (%); 314 (parent+l. 100), 
B. 1-Ben2vloxy-naphthalene-4-boronic add 
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5 Using the procedure in Example 1A. 5.95 g (19 mmol) of 4.bromo-1-benzylo>y- 

naphthalene was converted to the product in 55% yield as a white solid, mp 149-1 52''C. 
'H-NMR (5, CDCI3): 5. 18 (s. 2H), 6.82 (m, 1 H), 7.2-7.8 (m, 8H). 8.28 (m, 2H). 
"C-NMR (6. CDCI3): 69.9. 104.5. 104.7. 122^. 122.4. 124.8. 125.0, 126.5. 126.6, 
127.6. 127.7. 127.9. 128.0. 128.5. 130.9. 132.9. 136.9. 
10 C.2-(2.5-Diinethvlpvniolvl)-6-(4-benzvloxy-1-naphthyl)-pvridine 
Prepared as in Exanrple 1B, in --100% yield as an oH 

'H-NIVIR (5, CDCW: 2.25 (s. 6H). 5.29 (8. 2H), 5.92 (s, 2H). 6.95 (d, J=8. 1H). 7.21 (d. 
J=7.S. 1H). 7.3.7.6 (m. 9H). 7.89 (t J=8. 1H), 8.14 (m, 1H), 8.45 (m. 1H). 

"C-NIWIR (8, CDCI,): 13.5, 70.1, 104.8, 106.8. 119.7. 122.5, 123.4. 125.2, 125.3, 125.9. 
15 126.4. 126.9, 127.3. 127.9, 128.2, 128.6, 130.5. 132.0. 136.9, 138.0. 151.8, 155.0, 159.1. 

IMS(%): 405(parent+1,100). 

D.2-(2.S-Dimethvlpvrrolyl)-6-(4-hvdroxy-1-naphthyl)-pyridine 
To a 125 mL round-bottomed flask equipped with condenser and N2 inlet were added 
1.53 g (3.795 mmol) 2-(2,5-dimethylpyrrolyl)-6-(4-benzyloxy-1-naphthyi)-pyridine. 1.20 g 
20 (18.975 mmol) ammonium fonnate. 100 mg 10% paiiadium-on-carbon, and 30 mL ethanol. The 
reaction was refluxed 4 hours, with additionai catalyst and formate added at 2 and 3 hours, then 
cooled and filtered through Cetite with ethanol and methylene chloride. The 'fntrata was 
evaporated and the residue taken up In ethyl acetate/aqueous sodium bicarbonate solution. 
The organic layer was washed with brine, dried over sodium sultete, and ev^reted to a Oght 
25 brown soHd, 1.21 g (-100%). 

'H-NMR (6. CDCI3): 2.105 (s, 6H). 5.775 (s, 2H), 6.66 (d, J=8, 1H). 7.04 (d, J=8, 1H). 
7.29 (m. 2H). 7.38 (d. J=8. 1 H), 7.72 (t J=8, 1 H). 7.95 (m. 1 H). 8.1 8 (m. 1 H). 

^'C-NIVIR (8. CDCy: 13.8. 106.7. 106.8, 107.6, 119.6, 122.55, 124.5, 124.7, 125.0, 
126.5. 128.4, 128.5.128.7. 132.0. 138.2, 151.5, 153.9, 159.3. 
30 MS (%): 315 (parentti , 100). 
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^ E2-(2.5-DimethvlpvrrolvlV-6 -(4-f2-carboethoxymethvloxv)-1-naphthvlVDvridine 

To a 125 mL round-bottomed flask equipped with condenser and Nj inlet were added 
1.19 g (3.795 mmol) 2-{2,5-dimetliylpyrrolyl)^(4-hydraxy-1-naphthyl}-pyrid!ne. .505 mL (4.554 
mmoi) ethyl bromoacetate. 1.05 g (7.59 mmol) potassium carbonate, and 25 mL acetonitrile. 
The mixture was refluxed 12 hours, cooled (TLC Rf = 0.6 in 1/1-ethyl acetatefliexane), poured 
10 into water, and extracted into ethyl acetate. The organic layer was washed with brine, dried 
over sodium sulfate, and evaporated. The residue was chromatographed on silica gel using 
hexane/ethyl acetate as eluant to afford 2.05 g (~100%) of an oil. 

'H-NMR (5. CDCis): 1.31 (t, J=7. 3H). 226 (s, 6H), 4.29 (q, J=7. 2H). 4.82 (s. 2H). 5.94 
(s, 2H). 6.78 (d, J=8. 1H). 720 (d. J=8, 1H), 7.5-7.6 (m. 5H). 7.87 (t. J=8. 1H). 8.15 (m. 1H). 
15 ' 8.50(m,1H). 

"C-NMR (8. CDCIj): 13.6, 14.2, 61.4, 65.7. 104.6. 107.0, 119.9, 122.6, 123.6, 125.3. 
125.6. 125.8. 127.2, 128.0. 128.6. 131.4. 132.1, 138.3. 151.8. 154.3. 158.9, 168.6. 
MS (%): 401 (parent+1, 100). 

F. 2-{2:S-Dim ethyipvrrolvl>-6-(4-f2-carfaoxvmethvloxy)-1 -naphthvD-pvridine 
2° "To a 125 mL round-bottomed flasl^ equipped with condenser and N2 inlet were added 

1.52 g (3.795 mmoQ of 2-(2,5-dimethylpyrrolyI).6-(4-(2-cartJoethoxymethyloxy)-1.naphthyl)- 
pyridine, 15 mLtetrahydrofuran. and 478 mg (11.385 nimoO tthium hydroxide hydrate in 15 mL 
water, with addifonal methanol to maint^ a solution. The reaction was stined at room 
temperature for 12 hours, (LCMS P+1 = 373). poured into dilute aqueous hydrochloric add. and 
25 extracted into ethyl acetete. The organic layer was washed with brine, dried over sodium 
sulfate, and evaporated to a solid, 1.27 g (90%). 

'H-NMR (8. CDCis): 2.20 (s. 6H). 4.74 (s. 2H), 5.89 (s, 2H), 6.765 (d. J=8. 1H), 7.20 (d, 
J=8. 1H). 7.4-7.6 (m. 4H). 7.885 (t. J=8. 1H), 8.04 (m. 1H). 8.44 (m. 1H). 

"C-NIVIft (S CDCia): 13.3, 65.3. 104.5. 106.9. 120.3, 122.6. 124.0. 125.0. 125.6, 125.7, 
30 127.2, 128.0. 128.7, 130.8. 132.0. 138.6. 151.7, 154.3. 158.9, 170.9. 
MS(%): 373 (parent+1. 100). 

G. 2-(2:5-Dimethvlpvrr oivl)-6-(4-f2-rdimethvlaminocartionvi)methvloxv)-1-naphthYl). 

pyridine 

Prepared as in Example ID in ~1o6% yield as an dl 
35 'H-NMR (5. CDCW: 2.225 (s. 6H), 2.97 (s. 3H). 3.10 (s, 3H), 4.90 (s, 2H). 5.89 (s. 2H). 

6.93 (d. J=8, 1H). 7.21 (d. J=8, 1H). 7.4-7.6 (m, 4H), 7.90 (t. J=8, 1H). 8.09 (m. 1H). 8.38 (m, 
1H). 

"C-NIVIR (5, CDCI3): 13.5. 35.8, 36.8. 67.9. 104.7, 106.8, 119.9, 122.2. 123.5, 125.4, 
125.56, 125.63, 127.1, 128.1. 128.6. 131.2, 132.1, 138.2, 151.8..154.1. 159.0, 167.7. 
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5 MS(%): 400(parent+1, 100). 

ii 2-(2,5-DimethylpyiTOlvl)-6-f4-(2 -f2-dimethWaminoethvl)methvloxy)-1^ 

pyridine 

Prepared as in Exaniple 1 E in -1 00% yield as an oil. 

'H-NMR (5, Cbcia): 2.24 (s. 6H). 2.42 (s. 6H). 2.915 (t. J=6. 2H). 4.30 (t. J=6, 2H), 
10 5.91 (s. 2H), 6.90 (d. J=8. 1H), 7.20 (d. J=8. 1H). 7.5-7.7 (m. 4H). 7.89 (t. J=8. 1H), 8.13 (m. 
1H),8.37(m.1H). 

(5. CDCW: 13.5. 46.2. 58.2. 67.0. 104.3. 106.8. 119.7. 12Z5. 123.5, 125.2. 
125.3. 123.8. 126.9. 128.3. 138.6. 130.4. 132.0. 138.1. 151.8. 155.3. 159.1. 
MS (%): 386 (parentfl. 100). 
15 ' l.6-r4-f2-Diniethvlanfilno-ethoxv)-naDhthalen-1-vn-PVridln-2-vlamIne 

To a 100 mL round-bottomed flask equipped with condenser and N2 inlet were added 
155 mg (0.403 mmoO 2-(2.5-dimethylpynrolyl)-6-(4-{2-{2-dimethylaminoethyl)methyIoxy)-1- 
naphttiyl)-pyridine. 500 mg hydroxyiamine hydrochloride. 9 mL ethanol, and 1 mL water. The 
solution was refluxed 40 h (LCMS P+1 = 308). cooled, poured into dilute aqueous hydrochloric 
20 acid, and washed with ethyl acetate. The aqueous layer was adjusted to pH 12 with 6 N 
aqueous sodium t^roxide solution and extracted with several porttons of methylene chloride. 
The organic layer was dried over sodium sulfate and evaporated to a solid. 81 mg (65%), mp 
98-1 06'C. 

'H-NMR (5. CDCW: 2.395 (s, 6H), 2.89 (t, J=e. 2H), 4.27 (t. J=8, 2H), 4.65 (bs, 2H. 
25 NHj). 6.43 (d, J=8, 1H). 6.84 (m. 2H), 7.4-7.6 (m. 4H). 8.10 (m. 1H). 8.32 (m. 1H). 

"C-NIVIR (6. CDCI,): 46.2. 58.2, 66.9. 104.2, 106.6. 115.2. 122.2, 125.1. 125.7. 125.8. 
126.7. 127.2, 131.4, 132.2, 138.0, 154.7, 157.8, 158^ 
MS (%): 308 (parent+1. 100). 

AnaL Calc'd. for CttHnNsCIMHjO: C 73.17. H 6.95. N 13.47. Found: C 73.18. H 
30 7.00, N 13.43. > 

EXAMPLE 13 

6-f4-(2-Pvrrolidin-1-vl-ethoxy)-naphthalen-1-vll-pyridin-2-vlamine 
Prepared as in Example 12. In 69% yield, mp 245-255'C. as the hydrochloride salt 
^H-NMR (S, CDCW: 1.79 (bs. 4H). 2.685 (bs. 2H), 3.035 (t. J=6. 2H). 4.30 (t, J=6. 2H). 
35 4.68 (bs. 2H. NHj). 6.41 (d. J=8. 1H), 6.82 (m. 2H), 7.4-7.6 (m. 4H). 8.10 (m. 1H). 8.31 (m. 1H). 

"C-NMR (5, CDCI,): 23.6. 54.9. 55.0, 67.8, 104.2. 106.6. 115.1. 122.2, 125.0, 125.7. 
125.8, 126.6.. 127.3, 131.4, 132.2, 138.0, 154.7, 157.7, 158J2. 
MS (%): 334 (parent+1, 100). , 

AnaL Calc'd. for Cj,H»Nj0.2HCI.1/2(C4H,eO): C 63.30, H 6.82, N 9.48. Found: C 
40 62.23, H6.41,N 9.56. 
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EXAMPLE 14 

6-f4-(2-ffBenzo(1,31dioxol-5-vlmet hyl)-aminol-ethoxv>-naphthalen-1-vlV-Dvridin-?- 

ylamine 

Prepared as in Example 12, in 75% yield, mp 60-80'C, as the hydrochloride salt 
'H-NMR (S. CDCW: 3.12 (t. J=6, 2H), 3.81 (s. 2H). 4.25 (t. J=6. 2H). 5.91 (s. 2H). 6.41 

(d. J=8, 1H), 6.7-6.8 (m, 4H). 6.89 (s. 1H), 7.4-7.5 (m. 4H). 8.10 (m. 1H). 8.28 (m. 1H). 

"C-NMR (5, CDCI,): 47.9. 53.5, 67.7, 100.9. 104.4, 106.6. 108.1, 108.7, 115.1. 121.3. 

122.0. 125.1. 125.7. 125.8, 126.7, 127.3. 131.5. 132.2, 134.1. 138.0, 146.6. 147.8. 154.5! 167.6, 

158.3. 

MS (%): 414 (parenl+1, 100). 

Anal. Calc'd. far C2sHa3N30j.HCI.3«H20: C 62.96. H 5.71, N 8.81. Found: C 63.17. 
H 5.63. N 8.48. 



6-f4-f2-(6.7-Dlmeth oxv-3.4-dihvdro-1H-lsoQulnolin-2-vn-ethoxvT-naphthalen-1.Y'}- 
pyridin-2-vlamfne 

Prepared as In Example 12. in 61% yield, mp 130-150*C, as the hydrochloride salt 

'H-NMR (5. CDCW: Z83 (m, 2H). 2.90 (m. 2H), 3.105 ft J=6, 2H). 3.74 (s. 2H). 3.78 
(s. 3H). 3.80 (S. 3H). 4.37 ft J=6, 2H). 4.69 (bs. 2H, NHj), 6.39 (d. J=8. 1H). 6.49 (s, 1H). 6.57 
(s. 1H). 6.84 (m. 2H), 7.4-7.5 (m. 4H). 8.11 (m, 1H), 8.33 (m. 1H). 

"C-NMR (6, CDCI3): 28.6, 51.6. 55.9. 56.1. 56.8. 67.0, 104.3, 106.6. 109.5. 111.3, 
115.1. 122.2. 125.1. 125.7. 125.8, 125.9. 126.4. 126.7, 127.3. 147.2. 147.5. 154.6. 157.6. 158.2. 

MS (%): 456 (parent+1. 100). 

Anal. Calc'd. for C2BH28N3O3.2HCI.H2O: C 61.54, H 6.09, N 7.69. Found: C 61.77, H 
6.04, N 7.35. 



3-(2-r4-f6-/ijnino-Dvri din-2-vlVnaDhthalen-1-vloxvT^thvl>-3-a2a-bi^ 

lamina 



Prepared as In Example 12, in 63% yield .{following a deblocking step with 
trifluoroacetic acid In methylene chloride to remove a t4)uto)ycari»nyl protecting group), mp 
140-1S5*C. as the hydroehtoride salt 

'H-NMR (5. CDCI3): 1.35 (bs. 2H). 1.41 (s, 1H). 2.53 (bs. 2H). 2.93 ft J=6. 2H). 3.11 
(m. 4H). 4.185 ft J=6. 2H). 4.67 (bs. 2H, NHj). 6.42 (d. J=8. 1H). 6.81 (m. 2H), 7.4-7.5 (m. 4H). 
8.10 (m,1H). 8.29 (m.1H). 

"C-NMR (8. CDCIs): 25.8. 32.6, 54.0. 55.6. 67.7. 104.2. 106.6. 115.2. 122.2. 125.1. 
125.7. 125.9. 126.6. 127.3, 132.1. 133.7. 138.0. 154,7, 157.7, 158.2. 



EXAMPLE 15 



EXAMPLE 16 
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5 MS (%): 361 {parent+1. 100). 

Anal. Calc'd. for CaHa4N40.2HCI.1/2(C4H,oO): C 61.28. H 6.64. N 11.91, Found: C 
61.89, H6.44,N 11.83. 

EXAMPLE 17 

6-f4-f2-(4-Phenethvl-piDer az}n-1-vn-ethoxyT-naphthalen-1-vl>-pvri(lln-2.vlaminfl 
10 Prepared as in Example 12. in 78% yield, mp 45-80'C. as the liydfX)chloride salt 

'H-NMR (8. CDCI,): Z5-2.9 (n>. 12H). 3.00 (t. J=6. 2H), 4.325 (t. J=6. 2H), 4.62 (bs. 
2H). 6.47 (d. J=8. 1H). 6.84 (d. J=8. 1H). 6.85 (d. J=7. 1H). 7.20 (m. 3H). 7.28 (m. 2H), 7.46 (m. 
4H). 8.10 (ni.1H). 8.31 (m,1H). 

"C-NMR (5. CDCy: 33.53. 53.14. 53.64. 57.135. 60.43. 66.61. 104.26. 106.49. 
15 115.165, 122.10. 125.04.125.43. 125.61, 125.94, 126.57, 127,15. 128.29. 128.61. 131.41, 
132.40. 137.92, 140.23. 154.61, 157.67, 158.03. 
MS (%): 453 (parent+1, 100). 

Anal. Calc'd. for C29Hs2N40-3Ha-3CHaO.(C4H,oO): C 59.77, H 7.30. N 8.45. Found: 

C 59.42, H 7.19. N 8.05. 
20 EXAMPLE 18 

6-^4-[2-(3-Anf)lno-pvrrolidin- 1-W>-ethoxv1-naphthalen-1-vi)-pyridin-2-viamine 
Prepared as in Example 12, In 59% yield, mp 70.90'C, as the hydrochloride salt 
'H^MR (5, CDCi,): 1.25 (m, 2H), 2.5 (m, 1H), 2.6 (m, 1H), 2.88 (m. 2H), 3.035 (t, J=6. 

2H), 4.30 (t. J=8. 2H), 4.69 (bs, 2H), 6.47 (d, J«8, 1H). 6.85 (m. 2H), 7.4-7.6 (m. 4H), 8.09 (m, 
25 1H),8.31 (m, 1H). 

"CNMR (6, CDCI3): 35.14. 50.90, 53.95, 54.71, 64.63, 67.60, 104.19. 106.45. 115.21, 

122.12. 125.00. 125.60. 126.54. 126.72. 127.16. 137.92. 142.45. 147.38. 154.66, 156.33, 

157.92. 

MS (%): 349 (parent+l. 100). 
30 Anal. Calc'd. for Cj,H24N40»2HCI.2(C4H,oO>1/3(CH2Cl2): C 58.92. H 7.87. N 9.37. 

Found: C 58.93. H 7.84. N 7.77. 

EXAMPLE 19 

6-[4-(2-Diisopropvlamino-ethoxv>-naphthalen-1-vn-pyridln-2-vlaniine: 

Prepared as in Example 12. In 97.5% yield, as an amorphous solid. 
35 'H-NMR (8, CDCiJ: 1.09 (d, J=6.6, 12H). 3.01 (t, J=7, 2H), 3.11 (m. 2H). 4.12 (t, J=7, 

2H). 4.62 (bs, 2H). 6.43 (d, J=8, 1H). 6.86 (m. 2H). 7.47 (m. 4H). 8.14 (m. 1H). 8.35 (m. 1H). 

"C-NMR (5, CDCI3): 20.94, 44.49, 49.61, 69.61. 104.27. 106.50, 11522, 124.97, 
125.70. 125.86. 126.59. 127.34. 131.20, 132.17. 137.98, 154.93, 157,90, 158.14. 

MS (%): 364 (parent+1, 100). 



wo 99/10339 



-33- 



5 HRMSCafcUforCjaHaoNsO: 364.2389, Found: 364,2383, 

EXAMPLE 20 

6-f4-f2-Moro holin-4-vl-ethoxv)-naphthalen-1-yll-pvriclln-2-ylamfne 
Prepared as in Example 12. in 60%, yield, as an amorphous solid. 
'H-NMR (5. CDCI3): 2.66 (m. 4H). 2.96 (t. J=6. 2H). 3.74 (m. 4H). 4.32 (t. J=6. 2H), 
10 4.60 (bs. 2H). 6.48 (d. J=8. 1H). 6.86 (m. 2H). 7.46 (m. 4H). 8.11 (m. 1H). 8.30 (m. 1H). 

"C-NMR (5, CDCIj): 54.10. 57.55. 66.54. 66.94. 104.32. 106.49. 115.19. 122,02, 
125.07, 125,61. 125.78. 126.60. 127.13, 131.42. 132.10. 137.97, 154.56. 157.59, 157.93. 
MS (%): 350 (parenttl. 100). 

Anal, Calc'd, for C„H»N302.1/4H2a C 72.18, H 6.63, N 12.03, Found: C 71.62. H 
15 6.67, N 11.69. 

EXAMPLE 21 

6-f4-f2-Piperi din-1-vl-ethoxv)-naphthalen-1^ll-pvridin-2-vlanilne 

Prepared as In Example 12, In 68% yield, as an amorphous solid as the hydrochloride 

salt 

20 'H-NMR (5, CDCI3): 1.45 (m. 2H). 1.60 (nrj. 4H). 2.58 (m. 4H). 2.93 (t. J=6. 2H). 4.30 (t. 

J=6, 2H). 4.66 (bs. 2H). 6.38 (d. J=8. 1H). 6,82 (m. 2H). 7.45 (m. 4H). 8,11 (m, 1H). 8,32 (m 
1H). 

"C-NMR (8. CDCW: 24.19. 26.07. 55.08. 57.91. 66.66, 104.33. 106.54. 115.09. 
122.22. 125.07. 125.75. 125.86. 126.62. 127,18. 131.46. 132.17. 137.94, 154.71. 157.75, 
25 158.24. 

MS{%): 348 (parenH-l, 100). 

Anal. Caltfd. for C22H25N30.2HC|.3H20.1/4(C4H,oO): C 56.04, H 7.26, N 8.52. Found: 
C 56.20, H 7.11. N a27. 

EXAMPLE 22 

^° 6-f4-r2-f3.4-D ihydro-1H-isoauinDlin-2-vft-ethoxvT-naphthalen-1-vlVpvridin-2-vlamine 

Prepared as In Example 12, in 26% yield, as an amorphous solid as the hydrochloride 

salt 

'H-NMR (8, CDCI3): 2.96 (m. 4H). 3.16 (t. J=6. 2H). 3.87 {m. 2H). 4.42 (t J=6. 2H). 
4.58 (bs, 2H). 6.48 (d. J=8. 1H). 6.88 (m. 2H). 7.01 (m. 1H). 7.11 (m. 3H). 7.50 (m. 4H). 8.12 
35 (m. 1H),8.36(m.1H). 

"C-NMR (8, CDCI3): 28.95, 51.46, 56.43, 56.79. 65.94, 104.34. 106.45. 115.21. 
122.10. 125.04, 125.57. 125.64. 125.84, 126.11. 126.52. 126.57, 127.16. 128.61, 131.46, 
132.13. 133.98. 134.48, 137.92, 154.63, 157.73. 157.96. 

MS (%): 396 (parent+1, 100). 
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5 HRMSCalcy.forCzeHaeNgO: 396.2076. Found: 396.2080. 

EXAMPLE 23 

6-f4-r2-(4>Dimethviaminc>-piperidin-1-vn-ethoxyVnaphthalen-1>yl}pvritf 

Prepared as in Example 12, in 73% yield, as an amorphous solid as the hydrochloride 

salt 

10 ^H-NMR (6, CDCI3): 1.56 (m, 2H). 1.80 (m. 2H). 2.18 (m. 3H). 2.26 (s. 6H). 4.28 (t. J=6. 

2H), 3.10 (m. 2H). 4.28 (t, J=6, 2H). 4.58 (bs, 2H). 6.43 (d, J=8. 1H), 6.83 (m. 2H). 7.44 (m. 4H). 
8.09 (m,1H). 8.29 (m,1H). 

''C-NMR (5, CDCW: 28.33, 29.70, 41.61, 53.65, 57.12, 6Z11, 66.77, 76.76, 104.33, 
106.51. 115.22, 122.15, 125.09, 125.70, 125.85, 126.64. 127.23, 131.49, 132.15, 137.97, 
15 154.65.157.80,158.08. 

MS (%): 391 (parent+1. 100). 

Anal. Calc'd. for C24H3oN40»3HCWH20.i;2(C4H,oO): C 52.84, H 7.50. N 9.48. Found: 
C 52.65. H 7.78. N 9.38. 

HRMSCaIc'd.fbrC24H3,N40: 391.2498. Found: 391.2485. 
20 EXAMPLE 24 

644-(1>Benzyl-piperidin-4-vloxv>>naphthalen-1-vl]>pyridin-2-yiamin9 

A. 4-Bromo-1>fluoronaphthalene 

To a 50 mL round-bottonned flask equipped with condenser and N2 inlet were added 
3.75 mL (5.0 g, 34.25 mmol) 1-fluoronaphthalene and 10 mL carbon tetrachloride, followed by 
25 dropwise addition of 1.7 rnL (5.5 g., 34.375 mmol) bromine over 3 min. The reaction was 
heated to 50-60*»C as HBrwas evolved for 2 hours, then cooled and concentrated. The residue 
was dissolved in methanol and kept overnight at O'C. After filtration with cold methanol, the 
product, with mp close to room temperature, was 4.62 g (60%) of a yellow oil. 

'H-NMR (5, CDCI3): 7.02 (t. J=8. 1H). 7.6-7.7 (m, 3H). 8.10 (d. J=8.5, 1H), 8.20 (d, 
30 J=8.5,1H). 

GCMS (%): 224/226 (parent, Br^/Br^^ 100). 

B. 4«Fluoronaphthalene-1-borDnic acid 

To a 250 mL three-necked round-bottomed flask equipped with septum and N2 inlet 
were added 4.62.g (20.53 mmol) 4-bromo-1-fluoronaphthalene and 100 mL dry tetrahydrofuran. 

35 The solution was cooled to -70'»C, and 15.4 mL (24.64 mmol) of a 1.6 M solution of butyl lithium 
In hexane was added dropvrise over 5 min. The reaction was stin-ed at -70'*C for 10 min, then 
4.2 mL (3.59 g, 24.64 mmol) triethyl borate was added, and the reaction sfirred at -70*»C for 20 
min and warmed "to room temperature. After stirring overnight at room temperature, the 
reaction was quenched with saturated aqueous ammonium chloride solution, acidified with 1 N 

40 hydrochloric acid, and extracted into ethyl acetate (twice). The combined organic layer was 
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5 washed with brine, dried over sodium sulfate, and evaporated. The residue was triturated wHh 
hexane to give an off-white powder. 1.97 g (51%). as a mixture of monoa>yl and diary! boronic 
acids. 

'H-NMR (6. CDCI3): 7.2-7.4 (m. 1H). 7.5-7.7 (m, 3H). 8.0-8.5 (m. 1H). 8.5 and 92 (m 

1H). 

10 APCI (-)(%): i89(parent-1.60). 

C.2-(2.5-DimethvlpvrTolyl)-6-(4-fluorD-naphth-1-vi)Dvridine 

To a 50 mL round-bottomed flask equipped with condenser and inlet were added 
404 mg (2.13 mnMl) 4-fluoronaphthalene-1-boronic acid, 534 mg (2.13 mmol) 2-{2,5- 
dimethylpyrrolyl)-6-bromopyridine. 902 mg (8.51 mmol) sodium carbonate. 150 mg 
15. tetraldstriphenylphosphine. 10 mL ethanol. and 2 mL water. The reaction was refluxed 
overnight, cooled, poured into water, and extracted into ethyl acetate. After combining with 
another run on a larger scale, the combined organic layer was washed with brine, dried over 
sodium sulfate, arid evaporated. The residue was chromatographed on silica gel using 
hexane/ethyi acetate as eluant to afford 4.72 g (85%) of an oH. 
20 'H-NMR (8. CDCW: 2.25 (s, 6H). 5.92 (s. 2H). 7.1-7.2 (m. 2H). 7.4-7.6 (m. 4H). 7.95 (t. 

J=8. 1H). 8.12 (d. J=8, 1H). 8.19 (d, J^S. 1H). 

"C-NMR (6. CDCW: 13.41, 106.97, 108.82, 109.02, 120,18. 120:78. 120.84, 123.42. 
123.81. 123.96, 125.48, 126.20. 127.32, 127.68. 127.76, 128,56, 132,35. 133.90, 138.22.' 
151.87, 157.82, 158.30, 160.34. 
25 MS (%): 317 (parent+1. 100). 

HRMSCalc'd.forC2,H,BN2F(parent+1): 317.1454. Found: 317.14K. 
D.2-f2.5-DimethylpvrrolvlV6-f 4-(fN-ben2VlM-piperidlnvloxvVnaphth-1-vnDvridlne 
To a 20 mL round-bottomed flask equipped with condenser and Nj inlet were added 
121 mg (0.633 mml) 4.hydroxy-N-ben2ylpiperidine and 5 mL dry dimethylformamide. followed 
30 by 32 mg (0.791 mmol) sodium hydride (60% In oil). The reaction was heated to 70»C to 
ensure complete ' formation of the aOmadB, and then 100 mg (0.316 mmol) 2-(2.5- 
dimethylpym)lyl)^4-fluoro-naphth-1.yOpyridine in 2 mL dry dimethylfbrmamide was added, 
and the reaction was heated at 80-0 for 10 mh. The reaction was cooled, poured into water, 
and extracted into ethyl acetate. After combining with another run on a larger scale, the 
35 combined organte layer was washed with brine, dried over sodium sulfate, and evaporated. 
The residue was chromatographed on sIDca gel using methanol/methylene chloride as eluant to 
afford 489 mg (54%) of an oil. 

'H-NIWR (6. CDCI3): 2.04 (m. 2H). 2.10 (m. 2H). 2.25 (s. 6H). 2.44 (m. 2H), 2.79 (m. 
2H). 3.58 (s. 2H). 4.65 (m. 1H). 5.91 (s. 2H). 6.92 (d. J=8. 1H), 7.2-7.6 (m. 7H), 7.90 (t. J=8. 
40 1H). 8.12 {m.1H). 8.39 (m.1H). 
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5 "C-NMR (5. CDCy: 13.55. 30.69. 50.43. 63.19. 72.54. 105.94. 106.84. 119.72. 

122.68. 123.50. 125.22. 126.69. 126.90. 127.08. 128.27. 128.32. 128.67. 129,09." 129.19." 
130.12. 132.22. 138.09, 138.40, 151.83. 153.75. 159.16. 
MS {%): 488 (parent+1, 100). 

HRMSCaIc'd.forC33Hj4N30(parent+1): 488.2702. Found: 488.2703. 
^° E- 6-r4-(1-Be n2yl-piperidln-4-vloxv)-naDhthalen-1-vn-pvridin-2-vlamine 

Prepared as fn Bample 121. in 93% yield, mp 265-285«C (dec.), as the hydrochloride 

salt 

'H-NIWIR (8, CDCW: 1.9-2.1 (m, 4H), Z41 (m, 2H), 2.77 (m. 2H), 4.61 (m. 1H), 4.68 (|js. 
2H. NH). 6.42 (d, J=8. 1H). 6.86 (m. 2H), 7.2-7.5 (m, 9H). 8.12 (m. 1H). 8.37 (m. 1H). 
15 "C-NMR (5. CDCI3): 30.65. 50.37. 63.10, 72.53. 106.05. 106.49. 115.08. 122.37. 

124.97. 125.67. 126.52, 126.70. 126.97. 127.12. 128.16. 129.11. 131.24. 132.38, 137.89.' 
138.35. 153.16. 157.66, 158.16. 

MS (%): 410 (parent+1. 100). 

Anal, Calc'd. for C2rH27N30.2HCI.5/3H20: C 63.28. H 6.36. N 8.20. Found: C 63.18. 
20 H 6.40. N 7.88. 

EXAIWPLE25 

6-f4-(1-Benz vl-pyrrolldin-3-vioxv)-naDhthalen-1-vn-pvridln-2-vlamlne 

Prepared as in Exanjple 24, In 98% yield, mp 160-170'C. as the hydrochloride satt. 

'H-NMR (6, CDCW: 2.15 (m, 1H), ^36 (m, 1H). 2.67 (m. 1H), 2.79 (m, 1H), 2.87 (m. 
25 1H). 3.12 (m. 1H), 3.69 (AB,, J=13, Dn=20, 2H). 4.74 (bs, 2H), 5.00 (m. 1H). 6.37 (d, J=8, 1H), 
6.72 (d, J=8, 1H). 6.83 (d. J=8. 1H). 7,2-7.6 (m. 9H). 8.14 (m, 1H). 8.38 (m. 1H). 

"C-NMR (5. GDCI3): 32.37. 52.84. 60.17. 60.35. 77.0. 105.32. 106.52. 114.95, 122.40. 
125.02. 125.70. 126.11. 126.62. 127.03. 127.12. 128.28. 128.82, 131.33, 13228. 137.88.' 
138.70. 153.59. 157.59. 158.26. 
30 MS (%): 396 (parent+1, 100). 

Anal. Calc'd. for C2BH25N3O.2HCI.5/3H2O: C 62.65, H 6.13, N 8.43. Found: C 62.73, 
H 6.06, N 8.40. 

EXAMPLE 26 

6-f4-(4-Dlme Biylamino-butoxv)-naDhthalen.1-vn-pvridin-2-vlarnine 
35 Prepared as in Example 24, In 71% yield, mp 78-90''C, as the hydrochloride salt 

'H-NMR (S, CDCI3): 1.75 (m. 2H), 1.94 (m, 2H), 2.23 (s, 6H), 2.37 (m, 2H). 4.16 (t J=6. 
2H). 4.63 (bs, 2H). 6.43 (d. J=8. 1H), 6.83 (m, 2H), 7.4-7.6 (m. 4H). 8.08 (m. 1H). 8.32 (m. 1H). 

"C-NMR (6, CDCI3): 24.33. 27.12, 45.31. 59.34. 67.90. 104.06, 106.44, 115.11, 
122.09. 124.91, 125.57. 125.83. 126.49. 127.17. 131.12. 132.08. 137.88. 154.86, 157.73. 
40 158.06. 
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5 MS {%): 336 (parent+1. 100). 

Anal. Calc'd. for C2,H2sN30.2HC|.1/2(H2C03).5/4H20: C 55.91. H 6.66. N 9.10. 
Found: C 55.89. H 6.89. N 8.80. 

EXAMPLE 27 

6-[4-(Piperidin -4-vloxv>-naphthalen-1-vll.Dvridln-2-vlamine 
10 Prepared as in Example 24. in 88% yield, mp 65-75''C as the free base, and mp 205- 

220'C, as the hydrochbride salt 

'H-NMR (5. CDCI,): 1.80 (m. 2H). 2.01 (m. 2H). 2.72 (m. 2H). 3.12 (m. 2H). 4.59 (m. 
1H). 4.71 (bs, 2H). 6.38 (d. J=8. 1H), 6.82 (m. 2H). 7.4-7.6 (m. 4H). 8.10 (m. 1H). 8.34 (m. 1H). 
"C-NMR (5. CDCta): 32.01. 43.63, 73.20, 106.09, 106.44, 114.95. 122.30. 124.94, 
15 ' 125.66. 126.49. 126.67, 127.05. 131.32. 132.35. 137.84, 153.03, 157.64, 158.19. 
MS (%): 320 (parent+l. 100). 

Anal. Calc'd. forCa,Ha,Nj0.3/4(C4He02).1/2H20: C 70.03. H 7.15. N 10.65. Found: C 
70.30, H 6.77. N 10.99. 

EXAMPLE 28 

2° 6-[4-(Pvrrolidin-3-vloxy)-naDhth alen-1-vn-pvridin-2-vlamine! Prepared as in Example 

24, in 76% yield, mp 60-70*C as the free base, and 180-200»C as the hydrochloride salt 

'H-NMR (8. CDCW: 2.05 (m, 2H). 2.87 (m. 1H). 3.05 (m. 1H). 3.14 (m. 1H). 3.25 (m, 
1H). 4.73 (bs, 2H), 4.94 (m, 1H), 6.37 (d, J«8. 1H), 6.74 (d, J=8. 1H). 6.79 (d. J=7, 1H). 7.42 (m. 
4H). 8.10 (m. 1 H). 8.24 (m. 1H). 
25 "C-NMR (8, CDCI,): 33.44, 46.13, 53.62, 76.81, 105.43. 106.47. 114.91, 122.06. 

124.98, 125.70. 126.13. 126.54. 127.00. 131.35. 132.23. 137.82. 153.29. 157.56. 158,23. 
MS(%): 306 (parent+1. 100). 

HRMS Calc'd. for CiBHaoNjO: 306.1606. Found: 306.1608. 
- EXAMPLE 29 

^° 6-r4-(1-lsobut vl-piperidin-4-vloxv)-naphthalen-1-vn-Pvr!din-2-vlamine 

Prepared as in Example 24, in 38% yield, mp 1 98-21 0*C, as the hydrochloride salt 
'H-NMR.(S..CDCl3): 0.92 (d. J=7. 6H). 1.81 (m, 1H), 2.01 (m, 2H), 2.12 (m. 2H), 2.16 
(d. J=7. 2H). 2.39 (m. 2H). 2.75 (m. 2H). 4.59 (m. 3H). 6.46 (d. J=8. 1H). 6.87 (m. 2H). 7.4-7.6 
(m. 4H). 8.09 (m. 1H). 8.33 (m. 1H). 
35 "C-NMR (8. CDCI,): 20.92. 25.59. 30.46. 50.83. 66.81, 72.56. 106.06, 106.42. 115.16. 

122.30. 124.92. 125.63. 126.49, 126.70, 127.07, 131.24, 132.33. 137.89. 153.14. 157.76. 
158.0i0. 

MS (%): 376 (parent+1. 100). 

Anal. Calc'd. for Ca4H28N,0.2HCI.3CH20: C 60.63. H 7.21. N 8.84. Found: C 60.77. 
40 H 7.30. N 8.48. 
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5 EXAMPLE 30 

6-[4-(1-Furan-2-vlmethyl-piperidin-4-yloxy)-naphthalen-1-yl]-pyridtn-2-vlamine 
Prepared as in Example 24. in 38% yield, mp 178-195°C, as the hydrochloride salt 
'H-NMR (5. CDCy: 2.07 (m. 4H), 2.48 (m. 2H). 2.76 (m. 2H). 3.59 (s. 2H), 4.5 (bs. 
2H). 4.62 (m, 1H), 6.21 (m. 1H). 6.31 (m. 1H). 6.45 (d. J=8. 1H), 6.85 (m, 2H). 7.4-7.6 (m. 5H), 
10 8.09(m, 1H).8.32(m.1H). 

"C-NMR (8, CDCIa): 30.42, 49.93, 54.93, 7Z00, 106.08, 106.44, 108.69. 109.98. 
115.16, 122.30, 124.95, 125.61, 126.49, 126.70, 127.05, 131.29, 132.33, 137.89, 142.07, 
151.74, 153,06, 157.73. 158.02. 

MS (%): 400 (parenH-1, 100). 
15 Anal.Calc'd.fbrC28HjgN802»2HCU9/4H20: C 58.54, H 6.19, N 8.19. Found: C 58.66. 

H 6.13. N 8.04. 

EXAMPLE 31 

6-r4-(1-lsobutyl-pyrrolidin-3-yloxy)-naphthalen-1-vl]-pyridin-2-ylamine 
Prepared as in Example 24. in 45% yield, mp 78-85'C. as the hydnachioride salt 
20 'H-NMR (5. GDCI3): 0.94 (d, J=7. 6H). 1.76 (m. 1 H), 2.14 (m. 1H). 2.2-2.4 (m. 3H). 2.6- 

2.9 (m. 3H), 3.10 (m. 1H), 4.59 (bs. 2H), 5.03 (m. 1H). 6.45 (d. J=8. 1H), 6.75 (d. J=8. 1H). 6.85 
(d, J=8. 1H), 7.4-7.6 (m, 4H). 8.10 (m, 1H). 8.33 (m, 1H). 

"C-NMR (8. CDCIa): 20.35, 21.02, 27.31, 32.20. 53.31. 60.50, 64.82, 105.29, 106.42. 
115.15, 122.37. 124.92, 125.66. 126.16. 126.56. 127.05, 131.20, 132.21. 137.88. 153.66. 
25 157.73. 158.03. 

MS (%): 362 (parent+l, 100). 

HRMSCalc'd.fbrCasHaNaO: 362.2232. Found: 362.2217. 

EXAMPLE 32 

6-[4-(1-Furan-2-ylmethyl-pyrrolidin-3-yloxy)-naphthalen-1-vll-pvridin-2-ylamine 
30 Prepared as.ln Example 24, in 46% yield, mp 140-160»C, as the hydrochloride salt 

^H-NMR (6. CDCI3): 2.15 (m, 1H). 2.38 (m. 1H), 2.7-2.9 (m. 3H). 3.21 (m. 1H). 3.72 
(AB„ J=7, Dn=20, 2H), 4.60 (bs, 2H), 5.03 (m, 1H), 6.21 (m. 1H). 6.31 (m, 1H). 6.44 (d. J=8, 
1H). 6.72 (d, J=8, IH), 6.-84 (d, J=7, 1H), 7.37 (m. 1H), 7.44 (m. 4H), 8.10 M, 1H), 8.32 (m. 1H). 
"C-NMR (8, CDCIa): 32.34. 51.72, 52.53. 59.80. 76.70. 105.19, 106.47, 107.98, 
35 110.03, 115.12; 122.37. 124.95, 125.57. 126.06, 126.69. 127.02, 131.30, 132.21. 137.89, 
141.98. 152.21, 153.53, 157.67, 158.05. 
MS(%): 386 (parent+1, 100). 

Anal. Calc'd. for C24H2SN3O2.2HCM/4H2O: C 57.78, H 5.96, N 8.42. Found: C 57.96. 
H 5.98, N 8.14. 
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EXAMPLE 33 

6-r4-(1-Met hyl-piperidin-4-vloxv).naphthalen-1-vl1-pvridin-2-vlamine 
Prepared as in Example 24, in 90% yield, mp 179-1 Q7'C, as the hydrochbride salt 
'H-NMR (5. CDCI3): 2.00 (m. 4H). 2.26 (s. 3H). 2.33 (m. 2H). 2.645 (m. 2H),,4.54 (m, 
1H), 4.76 (bs. 2H). 6.35 (d. J=8. 1H). 6.78 (d. J=7. 1H). 6.81 (d. J=8. 1H). 7.41 (m, 4H). 8.09 (m.' 
10 1H). 8.33 (m, 1H). 

"C-NIWR (5, CDQ,): 30.46. 46.13. 52.35. 71.64. 105.93, 106.51, 114.88. 122.27, 
124.95. 125.66. 126.47. 126.59. 127.07. 131.26. 13Z32. 137.84. 153.02. 157.47. 158.26. 
MS(%): 334 (parentf 1. 100). 

AnaLCa!c'dfbrC2,H23N30.2HCI.H20.(C4HaO): C 60.48. H 7.11, N 8.46. Found: C 
15' 60.19. H 7.61, N 9.94. 

EXAMPLE 34 

6-f4-(1-Metl iyl-pyrrofidin-3-yloxv)-naphthalen-1-vn-pvridln-2-viamine 
Prepared as in Example 24, in 77% yield, mp 138-145"C. as the hydrochloride salt 
'H-NMR (5. CDCy: Z10 (m. 1H). 2.35 (m, 1H). 2.395 (s. 3H). 2.55 (m. 1H), 2.79 (m. 
20 1H). 2.89 (m, 1H), 2.99 (m. 1H). 4.69 (bs. 2H), 5.01 (m. 1H). 6.41 (d. J=8, 1H). 6.70 (d. J=8. 

1H), 6.81 (d, J»8. IH),' 7.43 (m. 4H). 8.07 (m. 1H). 8.32 (m. 1H). 

"C-NMR (8. CDCW: 32.97. 42.10. 55.09. 62.34. 77.39, 105.13, 106.51. 115.04, 

122.39. 124.94, 125.54. 126.03. 126.57. 12&99. 131.26. 132.21. 137.88. 153.53. 157.57. 

158.15. 

25 MS (%): 320 {parenH-1, 100). 

Anal.CalcUfcirC5aHa1N3O.2HCI.3H2a C 53.82. H 6.65. N 9.41. Found: C 54.02. H 
6.45, N 9.13. 

EXAMPLE 35 

6-f4-(3-bimethvlamino-propoxy)-naphthalen-1-vn-pvridfn-2-vlamine 
30 Prepared "as in Example 24, in 91.5% yield, mp 105-120'C. as the hydrochloride salt 

'H-NMR (6, CDCla): 2.08 (m. 2H), 2.26 (s, 6H). 2.54 (t. J=7, 2H). 4.18 (t. J=6, 2H), 4.72 
(bs. 2H), 6.40 (d, J=8. in). 6.81 (m. 2H). 7.45 (m. 4H). 8.08 (m. IH), 8.32 (m. 1H). 

"C-NMR (8. CDCy: 27.47. 45.41. 56.52. 66.39. 104.16. 106.47. 115.01, 122.03. 
124.91. 125.63. 125.77; 126.47. 127.20, 131.17. 132.08. 137.85. 154.78. 157.63. 158.17. 
35 MS (%): 322 (parent+l. 100). 

Anal. CalcU for CjoH2,Nj0.2HCI.7/2H20: C 52.52. H 7.05. N 9.19. Found: C 52.62. 
H 6.77. N 8.73. 

EXAMPLE 36 

6-f4-(1-A2a-bi evclor2.2.2tect-3-vloxv)-naphtha!en-1-vll-Pvridin-2-vlamine 
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Prepared as in Example 24, in 89% yield, tnp 220-228-0. as the hydrochloride salt 

'H-NMR (8, CDCy: 1.41 (m. 1H). 1.54 (m. 1H). 1.71 (m. 1H). 2.09 (tn. 1H). 2.27 (m. 
1H). 2.78 (m. 3H). 2.96 (m, 2H). 3.30 (m. 1H). 4.56 (m. 1H). 4.71 (bs. 2H). 6.39 (d. J=8. 1H).' 
6.70 (d. J=8. 1H). 6.81 (d. J=7. 1H). 7.43 (m. 4H). 8.09 (m. 1H). 8.32 (m. 1H). 

"C-NMR (5, CDCI3): 19.61. 24.37. 25.15. 46.53. 47.33. 55.73, 73.44. 105.38. 106.47. 
114.95. 122.07, 125.01. 125.73. 126.24, 126.54, 127.05. 131.29, 132.33. 137.84. 153.00, 
157.56. 158.20. 

MS (%): 346(parBnt*1. 100). 

AnaL CalcU for CaH2,N30.2HCI.a2H20: C 57.02. H 6.52, N 9.07. Found: C 57.07. 
H 6.27. N 8.88. 

EXAMPLE 37 

6-f4-f2-Difnethv!ar nIno-ethoxvV^.6.7.8-tetrahvdrD-naphthalen-1-vn-PVridin-2^ ^ 
A.4-Bromo-5.6,7.8-tetrahvdrD-1.benzvloxynaphthalene 

To a 250 mL round-bottomed fiasl< equipped with addition funnel and N2 inlet were 
added 2.96 g (20 mmol) 5.6.7.8-tetrahydro-naphthalen-1-ol and 50 mL 1,2.dichloroethane. and 
with stining a solution of 9.64 g (20 mmoQ tributylammonium tribromide in 30 mL 1,2- 
dlchloroethane dropwise over 10 min. After stirring an addtttonal 10 min at room temperature, 
the solution was washed with water, dilute aqueous sodium bisulfite, and water, dried over 
sodium suKate. and evaporated. The mixture of product and tributylammonium bromide was 
used directly. 

'H-NMR (8. CDCI3): 1.70 (m, 4H), 2.55 (t J=6, 2H). i61 (t, J«=6. 2H). 7.02 (AB, 2H). 
8.0 (bs. 1H. OH). 

"G-NMR (5. CDCW: 22.2. 22.9. 23.8. 30.5. 114.0. 114.7, 126.6. 129.0. 136.7. 154.1. 

The above oil was dissolved in 100 mL acetonitnle. and treated with 3.57 mL (30 mmol) 
benzyl bromide and 5.53 g (40 mmol) potassium carijonate. the refluxed 14 h. TLC showed a 
major spot at R, = 0.3 in 10% methylene chloride/hexane (witti benzyl bromide at Rr=0.4). The 
reaction vras cooled, poured into dilute aqueous hydrochloric acid/ethyl acetate, and the organic 
layer separated, washed with water and brine, dried over sodium sulfate, and evaporated. The 
residue was chromatographed on siOca gel using methylene chtoride/hexane as eluant to afford 
4.0 g (63%) of an oil. • 

'H-IMMR (S. CDCW: 1.77 (m. 4H). 2.75 (m. 4H). 5.045 (s. 2H). 6.62 (d. J=9. 1H). 7.3- 
7.5 (m. 6H). 

"C-NMR (5. CDCI3): 22.2. 22.9. 24.0, 30.7, 69.9, 109.8, 116.7. 127.1. 127.9. 128.6. 
129.1. 129.3. 137.2. 137.5. 155.6. 

B. S.6.7.8-tetrah ydrD-1-benzvloxynaphthalene-4-boronic acid 
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5 Prepared as in Example 12B as a white solid after trituration with hexane. mp 199- 

ZOS-C. in 72% yield. 

'H-NMR (6. CDCI3): 1.72 (m. 4H), 2.70 (m. 4H). 5.005 (s. 2H). 6.66 (m. 1H). 7.01 (d. 
J=8, 1H). 7.2-7.4 (m,5H). 

"C-NMR (5. CDCy: 22.6. 22.9. 23.4. 30.0. 107.8. 125.9. 127.0. 127.6. 128.4. 131.1. 
10 137.5. 140.8, 156.9. 

C. 2-(2.5-Dimethylpyrrolvl)-64 4-ben2vloxv-5.6.7.8-tetrahvdro-naphthalen.1-yq.p Yririino 
Prepared as in Example 12C in 100% yield as an oil. 

^H-NMR (S. CDCy: 1.81 (m. 2H). 1.91 (m. 2H). 2.29 (s. 6H), 2.93 (m. 4H). 5.19 (s, 2h). 
6.02 (s. 2H). 6.91 (d. J=8. 1H). 7.21 (d. J=8. 1H). 7.32 (d. J=8, 1H). 7.4-7.6 (m. 6H). 7.89 (t. 
15' J=8. 1H). 

"C-NMR (5, CDCia): 13.5. 22.5, 23.0. 24.0. 28.9, 69.8, 106.8. 108.2. 119.6. 123.1. 
126.8. 127.2. 127.8. 12.9. 128.6. 128.7. 132.8. 136.8. 137.6, 138.0. 151.4. 156.8, 160.4. 
MS (%): 409 (parent+1. 100). 

D. 2-(2.5-Dimethvlpvrrolvn- 6-r4-hvdroxv-5.6.7.8-tetrahvdro-naphthalen-1.vll-DvridinB 
20 Prepared as In Example 12D In 100% yield as an low melting solid. 

'H-NMR (5. CIX;W: 1.67 (m, 2H). 1.77 (m. 2H), 2.16 (s. 6H). 2.63 (m. 2H). 2.73 (m, 
2H). 5.89 (s. 2H)i 6.3 (bs. 1H. OH). 6.51 (d. J=8. 1H). 7.02 (d. J=8. 1H). 7.13 (d. J=8. 1H). 7.35 
(d. J=:8. 1H). 7.83 (t J=8. 1H). 

"C-NMR (5. CDCy: 13.3. 22.3. 2Z8 23.3. 28.6. 106.6, 11Z1. 119.7, 123.3, 124.2. 
25 127.8. 128.7. 131.9, 136.6, 138,1. 151.2. 154.4, 160.5. 

MS (%): 319 (parent+1, 100). 

E. 2-f2.S-DimethvlDVTroiviV644 K»rt)oethox(miethoxy-5.e.7.8-tetrahvdr^ 
yll-pyridlne 

Prepared as in Example 12E in 83.5% yield as an oil. 
30 ^H-NMR (8. CDCI,): 1.31 (t. J=7, 3H), 1.71 (m. 2H). 1.83 (m. 2H), 2.19 (s, 6H). 4.26 (q. 

J=7. 2H). 4.66 (s. 2H). 5.90 (s. 2H). 6.64 (d. J=8. 1H), 7.12 (d. J=8. 1H). 7.20 (d. J=8. 1H). 7.35 
(d.J=8.1H).7.82(t J=8,1H). 

"C-NMR (6, CDCI3): 13.4, 14.2. 22.3. 22.9, 23.7, 28.7, 61.2. 65.5! 105.7. 107.8, 119.6. 
123.0. 126.9. 127.7. 128.5, 133.4, 137.0. 138.1. 151.3. 156.0. 160.1. 169.0. 
35 MS (%): 405{parent+1. 100). 

F. 2-Q.S-Oi methvlpvrrelvim4-eari30xvmethoxy-5.6.7.8-tetrahvdnH»aDhthalen-1.vl). 

pyridine 

Prepared as In Example 12F in 100% yield as a solid, mp 199-206«C. 
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5 'H-NMR (6. CDCIj): 1.62 (m. 2H). 1.72 (m. 2H). 2.08 (s. 6H). 2.66 (m. 2H). 2.75 (m. 

2H). 4.56 (s. 2H). 5.81 (s. 2H). 6.58 (d. J=8. 1H). 7.09 (m. 2H). 7.31 (d. J=8, 1H), 7.80 (t J=8 
. 1H). 

"C-NMR (5. CDCy: 12.95. 22.1, 22.6. 23.4. 28.4. 65.0. 106.5. 107.7, 119.9. .123.3. 
126.7. 127.4, 128.5. 132.8 136.6. 138.3. 151.1. 155.9. 160.1. 171^. 
10 MS (%): 377 (parent+1. 100). 

G. 2-(2.5-DimethvlpviTOlyl W4-fN.N-dlmethvlcarboxamido)methoxv-5.6.7.8-tetrahYdm- 
naphthalen-1-vn-pvridlne 

Prepared as in Example 12G hi 100% yield as an oil. 

'H-NIVIR (5. CDCW: 1.67 (m. 2H). 1.77 (m. 2H). 2.14 (s. 6H). 2.76 (m. 4H). 2.96 (s. 
15' 3H). 3.08 (s. 3H). 4.71 (s, 2H). 5.86 (s. 2H). 6.75 (d. J=8. 1H). 7.11 (d. J=8, 1H). 7.16 (d. J=8. 
1H). 7.34 (d. J=8, 1H). 7.82 (t. J=8. 1H). 

"C-NIWIR (S. CDCIj): 13.3. 22.2, 22.8, 23.6. 28.6, 35.7, 36.7, 67.7. 106.5. 107.7. 119.6. 
122.9, 126.5. 127.8. 128.6. 133.2, 136.8. 138.0. 151.2, 155.9. 160.2. 168.1. 

MS (%): 404 (parent+1. 100). 

20 it 2-(2.5-Diniethylpvrrolvl)-6-f4-(N.N-dinietiTvlanr>inoethoxv)-5.6.7.8-tetrahYdm- 

naphthalen-1-vn-pyridlne 

Prepared as in Example 12H in 93% yield as an oIL 

'H-NMR.(5i CDCW: 1.69 (m. 2H). 1.78 (m. 2H). 2.16 (s. 6H). Z36 (s. 6H). 2.73 (t J=7. 
2H), 2.78 (m. 4H). 4.1.1 (t. J=7, 2H). 5.88 (s. 2H), 6.74 (d. J=8. 1H). 7.11 {d. J=8. 1H). 7.20 (d. 
25 J=8,1H). 7.36 (d.J=B.1H), 7.81 ft J=8.1H). 

"C-NMR (6. CDCt): 13.3. 22.3, 22.9. 23.7, 28.7. 46.2. 58.4. 66.6, 106.6. 107.6, 119.5. 
122.95. 126.5, 127.7, 128.6, 132.4, 136.6. 137.9. 151.2. 156.9. 160.35. 

IVIS (%): 390 (parent+1, 100). 

I. 6 -f4-(N.hJ-Dimethylamlno-ethoxy)-5.6.7.8-tetrahydfD-naphthalen-1-vn-pvridin-2- 

30 ylamine 

Prepared as in Example 121 in 57% yield as the hydrochloride salt, mp 239-242''C from 
methanol/isopropyl ether. 

'H-NltfIR (8. CDCI3): 1.64 (m. 2H). 1.71 (m. 2H). 2.33 (s, 6H). 2.67 (m, 4H), 2.74 (t, J=6. 
2H). 4.07 (t. J=6. 2H). 4.55 (bs. 2H). 6.36 (d. J=8. 1H). 6.62 (d, J=8. 1H). 6.67 (d, J=8. 1H). 7.07 
35 (d. J=8.1H),7.40(t,j=8,1H). 

"C-NMR (5, CDCW: 22.3, 22.8 23.6, 28.1. 46.0. 58.2. 66.4. 106.0. 107.4, 114.3, 126Z 
126.8, 133.5. 136.2. 137.6. 156.3, 157.6, 158.8. 

MS (%): 312 (panent+l, 100). 

Anal. Calc'd. for C,9H25N30.2HCI.1/4H20: C 58.69. H 7.13. N 10.81. Found: C 58.72. 
40 H 7.14. N 10.79. 
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5 6WN,N>Dim ethyiamino--ethoxy)-5.6J.8-tetrahvdrD-naphth 
may also be prepared by the followng method: 

J. 4-Bromo-1>(N,N-dimethylaminoethoxv)-5,6.7.a-tetrahydrD-naphthalene 
To a 1 L round-bottomed flask equipped with condenser and Inlet were added 1 0.0 g 
(44 mmol) 4-bromo-5,6,7,8-tetrahydro-naphtha!en-1-ol (Example 37A), 19 g (130 mmol) 2- 
10 dimethylaminoethyl chloride hydrochloride. 30.3 g (220 mmol) powdered potassium carbonate, 
and 600 mL acetohltrile. The reaction was refluxed 60 hours, followed by an additional portion 
of the chloride and continued refluxlng for 24 hours. The reaction was cooled, filtered and 
concentrated- The residue was chromatographed on silica gel using methanol/methylene 
chloride as eluant to afford 8.55 g (65%) of a light brown oil. 
15 ^H-NMR (5, CDCIa): 1.72 (m, 4H), 2.33 (s. 6H), 2.63 (m, 2H). 2.68 (m. 2H), 2.73 ft J=6. 

2H), 4.01 (t, J=6. 2H). 6.53 (d. J=8, 1H). 7.28 (d. J=8, 1H). 

^^C-NMR (6, CDCy: 22.1. 22.8. 23.7, 30.5, 46.0, 538.2, 66.6, 109.2. 116.4, 128.8. 
129.2, 137.2, 155.6. 

MS : 298/300 (parent+1). 
20 K. 1-(N>N-Dimethylaminoethoxy)-5,6 J.8-tetrahvdro-naphthalene^-boronlc add 

To a 1 L 3N lound-bottomed flask equipped with septum and N2 inlet were added 8.55 
g (28.7 mmol) 4-bromo-1-(2-dimethylaminoethoxy)-5.6,7,8.tetrahydro-naphthalene and 300 mL 
dry tetrahydrofiiran.. The solution was cooled to -.70'C, and 13.8 mL (34.4 mmol) of a 2.5 M 
solution of bu^ lithium In hexanes was added. The reaction was stirred at -70*C for 1 h, then 
25 5.9 mL (34.4 mmol) friethyl borate was added, and the reaction stirred at -70*»C for 2 h and 
wanned to room temperature overnight The reaction was quenched with aqueous satunated 
ammonium chloride solution and extracted three times with ethyl acetate. The organic layer 
was washed with brine, dried over sodium suifiate, and evaporated. The residue was triturated 
with hexane to a white solid, 6.3 g (83.5%). 
30 ^H-NMR (6. CDCI3): 1.79 (m. 4H), 2.44 (s. 6H). 2.68 (m, 2H). 2.89 (m, 2H), 3.32 (m, 

2H). 4.1 9 (m. 2Hj, 6.74 (d. J=8. 1 H). 8.03 (d, J=8, 1 H). 

L. •2-(2,5>Dlmethvlpyrrolvl)-6^4-(N,N-dimethylaminoethoxy)-5,6.7.8>tetrahvdrt>- 
naphthaten-1 -ylj-pyridine 

To a 500' mL round-bottomed flask equipped with condenser and N2 inlet were added 

35 6.3 g (23.4 mmol) 1-(N,N-dimethylaminoethoxy)-5,6,7.8-tetrahydro-naphthalene^-boronic acid. 

6.0 g (23.4 mmol) 6-bromo-2-(2,5-dimethylRyrrolyl)pyridlne, 10.1 g (95.6 mmol) sodium 

carbonate. 552 mg tetraklstriphenylphosphrne palladium, 200 mL ethanol and 20 mL water. 

The reaction was refluxed for 20 hours, cooled, and filtered. The filtrate was concentrated. 

taken up in 1N sodium hydroxide solution, and extracted three times into ethyl acetete. The 
40 organic layer was washed with saturated aqueous sodium bicarbonate solution and brine, dried 
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5 over sodium sulfate, and evaporated. The residue was chromatographed on sHica gel using 
methanol/methylene chloride as eluant to afford 7.67 g (82%) of the product as an oil. 

'H-NIVIR (8. CDCIj): 1.69 (m. 2H). 1.78 (m. 2H), 2.16 (s. 6H). 2.36 (s. 6H). 2.73 (t. J=7, 
2H). 2.78 (m. 4H). 4.11 (t J=7. 2H). 5.88 (s, 2H). 6.74 (d. J=8. 1H). 7.11 (d. J=8. 1H). 7.20 (d." 
J=8. 1 H), 7.36 (d, J=8. 1 H). 7.81 (t, J=8, 1 H). 
10 "C-NMR (6, CDCW: 13.3. 22.3. 22.9. 23.7. 28.7. 46.2. 58.4. 66.6. 106.6. 107.6. 119.5. 

122.95. 126.5. 127.7, 128.6, 132.4, 136.6, 137.9. 151.2. 156.9. 160.35. 
MS (%): 390 (parentfl. 100). 

This material was then converted to 6-{4-(N,N-dimethylamlno-ethoxy)-5.6.7.8- 
tetrahydro-naphthalen.1-y|}-pyridin.2-ylamine by the method given in Example 371 in 83% yield. 
15 ^ EXAIWPLE38 

6-r4-(2-Pvn- ondin-1-v(^thoxy)-5.6.7.8-tetrahydro-naphthalen-1-vn-pvridin-2-vlamin6 
Prepared as in Example 37. In 58% yield, as a hygroscopic solid as the hydrochloride 

salt 

'H-NMR (6. GbCy: 1.64 (m. 2H). 1.74 (m. 2H), 1.77 (m, 4H). 2.62 (m. 4H). 2.68 (m. 
20 4H), 2.89 (t, J=6. 2H). 4.10 (t. J=6, 2H). 4.52 (bs. 2H). 6.37 (d, J=8. 1H). 6.63 (d, J=8. 1H). 6.65 
(d. J=8, 1H). 7.07 (d, J=8, 1H), 7.40 (t J=8, 1H). 

"C-NMR (5. CDCIj): 22.4, 22.9, 23.5. 23.7. 28.2. 54.9, 55.0. 67.4. 106.1. 107.5. 114.4, 
126.3. 126.9. 133.5, 136.3, 137.7, 156.4,157.7, 158,9. 
MS (%): 338 (parentfl, 100). 
25 Anal. Calc'd. for C2,H»N,0.2HCi.3HjO: C 54.31, H 7.60, N 9.05. Found: C 54.00, H 

7.83, N 9.19. 

EXAMPLE 39 

644-f2-ftert- Butvl-methvl-aminoVethoxvT-5.6.7.8^trahvdro-naphthalen-1-vlWpvridirw2^ 

ylamine 

30 Prepared as in Example 37. in 93% yield, mp 65-90'C. as the hydrochloride salt 

'H-NMR (5. CDCI,): 1.08 (s. 9H). 1.64 (m. 2H). 1.74 (m. 2H). Z325 (s. 3H), 2.68 (m. 
4H). 2.79 (t. J=6. 2H). 4.01 (t. J=6, 2H). 4.50 (bs, 2H), 6.37 (d. J=8, 1H). 6.64 (d, J=8, 1H), 6.68 
(d. J=8. 1H), 7.08 (d. J=8, 1H), 7.41 (t. J=8, 1H). 

"C-NMR (8, CDCW: 22.44, 22.89. 23.72. 26.07, 28.24, 36.67. 50.50. 67.89. 106.05. 
35 1 07.50. 1 14.52. 126.21. 126.88. 133.32. 136.19. 137.73, 156.56, 157.65. 158.97. 
MS (%): 354 (parent+1, 100). 

Anal. CalcVl. for C22H3tN3O.2HCI.3H2O: C 55.00. H 8.18, N 8.75. Found: C 55.29, H 
8.25. N 8.57. 
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" EXAMPLE 40 

6-f4-(2-Dusopropvlamino-etho xv)-5.6J.8-tetrahydro-naDhthalen-1-vn-Pvridin-2-Y laminA 
Prepared as in Example 37. jn 83% yield, mp 50-60"C. as the hydrochloride salt 
'H-NMR (8. CDCI,): 1.04 (d. J=7. 6H). 1.65 (m. 2H). 1.75 (m. 2H). 2.69 (m. 4H). 2.83 (t. 

J=7. 2H), 3.05 (septet. J=7. 1H). 3.90 (t. J=7. 2H). 4.55 (bs. 2H). 6.38 (d. J=8. 1H). 6.65 (d, J=8. 
10 1H). 6.70 (d,J=8.1H). 7.09 (d.J=8,1H). 7.42 {t.J=8.1H). 

"C-NMR (8. CDCW: 20.79, 22.37, 22.81. 23.63. 28.16. 44.51. 49.42. 69.26. 105.99. 

107.53, 114.39. 126.14, 126.78, 133.18, 136.12. 137.67, 156.51. 157.60, 158.88. 
MS (%): 368 (parent+l, 100). 

Anal. Calc'd. for CaH3,N30.2Ha.5GH,0.(C4H,oO): C 57.95. H 9.01. N 7.51, Found: 
15' C 57.74. H 8.62, N7J55. 

EXAMPLE 41 

6.f4-(2-Dlethylanf»ino-ethox v)-5.6.7.8-tetrahvdro-naphthalen-1-vn-Pvridln-2-vlafnine 
Prepared as in Example 37. in 42% yield, as a hygroscopic sofid as the hydrochloride 

salt 

20 'H-NMR (6. CDCW: 1.07 (t J=7, 6H), 1.66 (m. 2H). 1.735 (m. 2H). 2.6-2.8 (m, 8H). 

2.91 (t, J=6. 2H), 4.05 (t. J=6. 2H), 4.49 (bs. 2H), 6.39 (d. J=8, 1H). 6.65 (d, J=8. 1H). 6.69 (d. 

J=8, 1H). 7.09 (d, J=8. 1H). 7.43 (t J=8. 1H). 

"C-NMR (5, CDCW: 11.92, 22.35. 22.80. 23.60, 25.28. 28.11, 47.78, 51.67, 66.62, 

105.96, 107.43. 114.43. 126.20. 126.77. 133.39. 136.20. 137,64. 156.43, 157.54. 158.91. 
25 MS (%): 340 (parenHI. 100), 

EXAMPLE 42 

6-f4-f2-(3.4-DihvdrD-1H-iso qulnolln-2-vl>-ethoxvT-5.6.7.8tetrahydro-naphthalen-1-vlV 
pyridin-2-vlamlne 

Prepared as In Example 37. in 67% yield, as an amorphous solid, as the hydrochloride 

30 salt 

*H-NMR (6. CDCI,): 1.67 (m. 2H). 1.79 (m, 2H). 2.73 (m. 4H), 2.94 (m. 4H), 3.03 (t. 
J=6. 2H), 3,83 (8, 2H); '4,24 (t. J=6. 2H). 4.87 (bs. 2H). 6,37 (d. J=8. 1H). 6.65 (d. J=8. 1H), 6.74 
(d, J=8. 1H), 7.0-7.2 (m, 5H), 7.43 (t. J=8, 1H). 

"C-NMR (8. CDCIj): 22.39. 22.81. 23.73. 28.17. 28.82. 32.46. 51.37. 56.38. 56.86, 
35 66.47. 106.29. 107.47. 1 14.25. 125.56. 126.10, 126.14. 126.53. 126.95. 128.61. 133.25. 133.98. 
134.47, 136.30, 137.84. 156.31, 157.79. 158.46. 

MS(%): 40b(parent+1, 100). 

HRMSCalcUforCjsHaoNsO: 400.2383. Found: 400.2389. 
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5 EXAMPLE 43 

6-r4-(2-Piperidin-1-vl-ethox y)-5.6.7.8-tetrahydro-naphthalen-1-vn-Dvridin.2-vlamlne 
Prepared as in Example 37, in 93% yield, as a foam, as the hydrochloride salt 
'H-NMR (S. CDCW: 1.42 (m, 2H). 1.58 (m. 6H). 1.74 (m, 2H). 2.51 (m. 4H), 2.67 (m. 

4H). 2.79 (t. J=6. 2H), 4.10 (t. J=6, 2H). 4.535 (bs. 2H). 6.34 (d. J=8. 1H). 6.63 (d. J=8. 1H), 
10 6.67 (d.J=8,1H). 7.08 (d.J=8.1H), 7.39 (t.J=8.1H). 

"C-NMR (5. CDCIj): 22.43. 22.87. 23.71. 24.18. 26.04, 28.23. 55.04. 58.01, 66.24. 

106.05. 107.56. 114.37. 126.26. 126.88. 133.55. 136.26. 137.70. 156.38. 167.72. 158.90. 
MS(%): 352(parent+1. 100). 

Anal. Calc'd. for C22H2jN30.2HCI»2H20.1/2(C4HioO): C 57.94. H 8.10. N 8.45. Found: 
15 C 58.25. H 7.78. N 8.69. 

EXAMPLE 44 

6-r4-f2-Morpholin-4-vl-et hoxv)-5.6.7.8-tetrahvdrD-fiaphthalen-1-vl]-pvridin-2-vlaiTiing 

Prepared as in Example 37, in 67% yield, as a white amorphous solid. 

'H-NMR (d, CDCy: 1.64 (m. 2H), 1.74 (m. 2H), 2.58 (m. 4H). 2.68 (m, 4H), 2.81 (t. 
20 J=6. 2H). 3.71 (m. 4H). 4.11 (t, J=6. 2H). 4.45 (bs. 2H), 6.39 (d, J=8, 1H). 6.66 (m. 2H), 7.09 (d. 
J=8.1H),7.43(t,J=8,1H). 

'"C-NMR (d. CDCy: 22.39. 22.85. 23.72. 28.21. 54.16. 57.73. 66.26. 67.03. 106.12. 
107.61. 114.53, 126.36, 126.88. 136.39. 137.80, 156.30. 157.57, 168.83. 

MS(%}: 354^rent+1, 100). 

25 AnaL Calc'd. for Q2,Hj7Nsp2.1/2H20: C 69.59. H 7.79. N 11.59. Found: C 69.61. H 

7.51. N 11.56. = 

EXAMPLE 45 

6-f4-f2-f7.8-D ihvdrD-5H41.31dioxolof4.5-olisoquinolin-6-vl)-ethoxvT-5.6.7.84BtrahvdrT^ 
naphthalen-1-vlVpyridin-2-vlamine 

30 Prepared as in Example 37. In 82% yield, as a whfte, amorphous solid, as the 

hydrochloride salt 

^H-NMR (d. CDCy: 1.65 (m. 2H), 1.76 (m, 2H), 2.72 (m, 4H). 2.84 (m, 4H). 2.98 (t, 
J«6. 2H). 3.69 (8, 2H). 4.20 (t. J«6. 2H). 4.52 (bs. 2H). 5.86 (8. 2H), 6.37 (d. J=8. 1H), 6.47 (s, 
1H). 6.55 (8. 1H). 6.65 (d. J=8. 1H). 6.68 (d, J=8. 1H). 7.11 (d, J=8. 1H). 7.42 (t, J»8. 1H). 
35 "C-NMR (d, CDCIj): 22.44. 22.89. 23.79. 2825, 29.09. 51.47. 56,57, 56.87, 66.69. 

100.59, 106.11, 106.47, 107.57. 108.43, 114.46. 126.31. 126.92, 127.04, 127.51, 133.65. 
136.38. 137.76. 145.67, 146.03. 156.35, 157.68. 158.87. 
MS (%): 444 (parent+1. 100). 

Anal. Calc'd. for Cz^ia^aOy C 73.11. H 6.59. N 9.47. Found: C 73.37. H 7.19. N 

40 8.96. 
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5 HRMSCalcUfbrCjrHaoNaOa: 444.2287. Found: 444.2287. 

EXAMPLE 46 

644-r2-f4.MethvMpera2in-1-vl ).ethoxvVS.6J.8-tetrahvdrD-naDhthalen-1^l}-PYrid^ 

ylamlne 

Prepared as In Example 37, in 100% yield, as an amorphous solid, as the hydrochloride 

10 satt. 

'H-NMR (d. CDCW: 1.62 {m. 2H). 1.72 (m. 2H). 2.26 (s. 3H). 2.4-2.8 (m, 12H). Z81 (t. 
J=6. 2H). 4.09 (t. j=6. 2H). 4.50 (bs. 2H). 6.35 (d. J=8. 1H), 6.63 (m, 2H). 7.07 (d, J=8. 1H), 
7.39 (t. J=8, 1H). 

"C-NMR (d, CDCy: 22.4. 22.9. 23.37. 28.2, 46.1. 53.37. S5J2, 57.3. 66.3. 106.1. 
15 . 107.6. 1 14.4. 126.3. 126.9, 133.6. 136.3. 137.7, 156.3. 157.7, 158.9. 
MS (%): 367 (parent+1. 100). 

Anal. Calc'd. forC22H3oN<0.3HCI.H20.iy2(C4H„0): C 54.29. H 7.59. N 10.55. Found: 
C 54.20, H 7.59. N 10.50. 

EXAMPLE 47 

20 6-(4-f2-f4-Di methvlamino-piperidin-1-vn-ethoxvl-5.6.7.8-tetrahvdro-naphthalen-1-yl}- 
pyridln-2-vlamlne 

Prepared as in Example 37, In 92% yield, as an amoiphous solid, as the hydrochloride 

salt 

'H-NMR (d. CDCW: 1.54 (m. 2H), 1.64 (m, 2H). 1.77 (m. 4H), Z12 (m. 3H). 2.26 (s. 
25 6H). 2.66 (m. 4H), 2.80 (t, J=6, 2H). 3.03 (m, 2H). 4.09 (t. J=6. 2H). 4.48 (bs. 2H). 6.37 (d, J=8. 
1H). 6.64 (d, J=8. 1H). 6.67 (d, J=8. 1H), 7.07 (d, J=8. 1H). 7.41 (t. J=8, 1H). 

"C-NMR (d. CDCy: 22.32. 22.78, 23.61, 28.27, 41.56. 53.55, 57.15. 62.04. 66.31, 
105.96, 107.51, 114.36, 126.23, 126.79. 133.52. 136.22, 137.62. 149.63. 156.25. 157.56. 
158.85. 

30 MS (%): 395 (parenH-1. 100). 

HRMS Calc'd. for C«H3sN40: C 395.2807. Found: 395.2811. 

EXAMPLE 48 

6-r4-(P|perid in-3^lmethoxv)-5.67.8^tetrahvdro-naphthaten-1-vlVpvridin-2.vlamlne 

A. 2-(2.5-Dimeftvipvnplvn-6-r4-N-(4-toluenesuHDnvlHpiperidln-3-vlmeflioxv)-S.6.7.B- 
35 tetrahydro-naphthalen-1 -yn-pvridine 

To a 125 mL round-bottomed flask equipped with condenser and Nj inlet were added 

2.0 g (6.3 mmol) 2-(2,5-dimethylpym)!yO-6-(4-hydroxy-5,6.7.8-tetrahydro-naphthalen-1-yl)- 

pyridine, 4.0 g (9.4 mmol) 3-(hydroxymethyl)-piperidine-di-p-toluenesulfbnate, 3.5 g (25.2 mo!) 

potassium carbonate, and 60 ml dry dimethylfbrmamide. The reaction was heated at 140"'C for 

40 14 hours, cooled, and poured into water. The mixture was extracted with ethyl acetate, and the 
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5 organic layer washed thoroughly with water and brine, dried over sodium sulfate, and 
evaporated. The residue was chromatographed on silica gel using hexane/ethyl acetate as 
eluantto afford 3.1 g (86%) of a white solid. 

'H-NMR (6. CDCI3): 1.25 (m. 2H). 1.67 (m. 4H). 1.77 (m. 4H). 2.15 (s. 6H). 2.42 (s. 
3H), 2.66 (m. 2H), 2.76 (m. 2H). 3.6-3.9 (m. 5H). 5.87 (s. 2H). 6.66 (d. J=8. 1H). 7.12 (d, J=8. 
10 1H). 7.18 (d,J=8,1H). 7.3-7.4 (m.3H). 7.63 (m.2H). 7.82 (U=8.1H). 

"C-NMR (8. CDCW: 21.43. 22.19, 2Z74. 23.53. 23.97, 26.44. 28.53, 35.74. 46.60, 
49.30, 69.59. 106.48. 107.31, 119.42, 122.83. 126.39, 127.63, 128.55. 129.51. 132.52. 133.17. 
136.62. 137.77, 143.34. 151.14, 156.50. 160.11. 

MS(%): 570 (parentH, 100). 

15' B. 6-[4-N-(4^toluenesuHbnvlWDi Dei1dln-3^HmethDxv)-5.6.7.8-4etfahvdre-naDhthalen- 

yll-pyridin-2-vlamine 

To a 500 TfL round-bottonred flask equipped with condenser and N2 inlet were added 
3,1 g (5.4 mmol) 2-(2.5-dimethylpyrrolyl}-6-I4-N-(4-toluenesulfbnyl}-(piperidin-3-ylmethoxy)- 
5,6,7,8-tetrahydro-naphthalen-l-yQ-pyridine, 7.6 g (109 mmol) hydroxylamine hydix)chloride, 

20 250 mL ethanol, and 26 mL water. The reaction was refluxed 5 days, cooled, and evaporated. 
The residue was talceh up in ethyl acetate and 1 N hydrochloric acid, and the organic layer 
washed with addifa'onal iethyl acetate and adjusted to pH 12 with 6 N sodium hydroxide solution, 
then extracted with etliyl acetate. The organic layer was washed with brine, dried over sodium 
sulfete, and evaporated to afibrd 2.87 g (1 00%) of a light brown foam. 

25 ^H-NMR (6i CDCW' 1.16 (m, 1H), 1.6-1.8 (m, 7H), 2.2-2.4 (m, 3H). 2.41 (s, 3H), 2.7 

(m, 4H). 3.7.3.9 (m. 4H), 4.51 (bs. 2H). 6.395 (d, J=8, 1H), 6.61 (d. J=8. 1H). 6.64 (d, J=8, 1H). 
7.08 (d, J=8. 1H). 7.29 (m. 2H). 7.42 (t. J=8. 1H). 7.62 (m. 2H). 

"C-NMR .(5. CDCW: 21.53. 22.39. 22.85, 23.62. 24.09, 26.52, 28.23. 35.84, 46.70, 
49.43, 69,70, 106.19, 107.36, 114.43. 126.35. 126.87. 127.73. 129.61. 133.16. 133.71. 136.44, 

30 137.80, 143.42; 156.18, 157.67. 158.73. 

MS(%): 492(parentf1, 100). 

C. 6-r4-(Piperidin-3-vlmethoxv)-5.6.7.8-tetrahvdro-naphthalen-1-yn-pvridin-2-vlamlna 
To a three-ned<ed round-bottomed flask equipped with condenser, septum and Nj inlet 
were added 4.5 g (33,6 mmol) aluminum chloride and 150 mL diy 1.2-dlmethoxyethane. The 
35 reaction was cooled to 0''C. and 79 mL (79 mmol) of a 1,0 M soiutton of Hthium aluminum 
hydride in tetrahydroftiran was added. The reaction was stinerd at room temperature for 30 
min, then cooled to -70''C. and a solution of 2,77 g (5.6 mmol) 6-I4-N-(4-toluenesulfonyl)- 
(piperidin-3-ylmethoxy)-5.6,7,8.tetrahydro-naphthalen-1.yl]-pyridin-2-ylamine in 150 mL dry 1,2- 
dimethoxyethane was added over 10 min. The reaction was stin-ed and vranned to room. 
40 temperature, then heated at reflux for 3 days. The reaction was cooled, quenched carefully with 
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5 1 N hydrochloric acid, then adjusted to pH 12 with 6 N sodium hydroxide solution. The mixture 
was extracted with several portions of methylene chloride, and the organic layer washed with 
aqueous sodium bicarbonate solution and brine, dried over sodium sulfate, and evaporated. 
The residue was chromatographed using methanol/methylene chlorideftriethylamine as eluant 
to afford 784 mg (41.5%) of an off-white solid, which was converted to the hydrochloride salt 
10 'H-NMR (8. CDCI,): 1.21 (m. 1H), 1.46 (m. 1H), 1.6-2.0 (m. 8H). 2.4-2.6 (m. 2H). 2.66 

(m, 3H). 3.1 (m, 2H), 3.76 (m, 2H), 4.57 (bs, 2H). 6.35 (d, J=8, 1H). 6.60 (d. J=8. 1H). 6.63 (d. 
J=8,1H),7.39(t.J=8.1H). 

"C-NMR (8. CDCW: 22.4. 22.9, 23.6, 25.3, 27.6. 28.2, 36.6. 46.2. 49.3. 70.7. 106.2. 
107.3, 1 14.4. 126.4. 126.8, 133.5, 135.3. 137.8, 156.5, 157.8, 158.7. 
16 ' MS (%): 338 (parent+1. 100). 

Anal. CalcU for C21H27NJO.I/2H2O: C 72.80, H 8.15. N 12.13. Found: C 73.11, H 
8.29, N 11.89. 

EXAMPLE 49 

6-r4-f1-Met hvl-p|peridin-3^flmethoxv)-5.6.7.8-tetrahvdro-naph0ialen-1-vn-pvridin-2. 

20 ylamine 

Prepared from Example 48 by reductive aminaOon wift formaldehyde In formic acid, in 
84.5% yield, as a yelloiv amorphous solid, as the hydrochloride salt 

'H-NMR (5. CDCW: 1.12 (m, 2H), 1.6-2.0 (m, 8H), 2.18 (m, 1H), 2.29 (s. 3H), 2.69 (m, 
4H), 2.79 (m, 1H), -3.00 (m, 1H), 3.81 (m. 2H), 4.44 (bs. 2H). 6.40 (d, J-8. 1H), 6.65 (m, 2H). 
25 7.08 (d, J»8, 1H), 7.43 (t. J=8. 1H). 

"C-NMR (S. CDCy: 22.32. 22.B0. 23.54. 24.83. 26.71, 28.16, 36.45, 46.60. 56.13, 
59.30. 70.68. 105.98, 107.24, 114.49. 126.26, 126.74, 127.83. 133.29, 136.16. 137.68, 156.44. 
157.49, 158.89. 

MS (%): 352 (parent+1. 100). 
30 HRMSCalo'd.fbrCjzHjoNsO: 352.2389. Found: 352J2365. 

EXAMPLE 50 

6-r4-(1-lsobutvl-plperidin-3-vlmethoxv)-5.6.7.8-tetrahvdro-naphthalen-1-yn-PVridin-2- 

ylamine 

Prepared from Example 48 by reductive amination virith isobufyraldehyde, in 5.7% yield. 
35 as a Dght tan amoipHoiis solid, as the hydrochloride salt 

'H-NMR (8, CDCI3): 0.90 (d, J»6, 6H), 1.19 (m. 1H). 1.6-2.0 (m. 10H). 2.15 (m, 3H). 
2.68 (m. 4H). 2.83 (m. 1H). 2.98 (m, 1H), 3.83 (m, 2H). 4.54 (bs. 2H), 6.41 (d, J=8, 1H). 6.65 
(m. 2H). 7.08 (d, J=8. 1H), 7.435 (t. J=8, 1H). 
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5 "C-NMR (6. CDCI,): 20.99. 21.06. 22.42, 22.87, 23.61. 24.44, 25.36, 27.34, 28.22. 

35.98. 54.48. 57.44. 67.05. 70.71. 106.19, 107.36. 114.54. 126.33, 126.86. 133.14. 136.24. 
137.86. 156.58, 157.59. 158.82. 

MS {%): 394 (parent+1. 100). 

HRMSCaIc'd.fDrC2sH36N30: C 3942858. Found: 3942893. 
10 EXAMPLE 51 

6-f4-t2-f7.8- Dihydro-5H-H,31dioxolof4.5-glisoquinolin-6ryl)-ethoxyl-naphthalen-1.Yl}- 
pyridin-2-vlaniine 

Prepared as in Example 12, in 65% yield, as an amorphous solid. 
'H-NMR (d, CDCI,): 2.85 (m. 2H), 2.93 (m, 2H). 3.15 (t. J=6. 2H). 3.77 (s, 2H). 4.415 (t. 
15 > J=6. 2H). 4.56 (bs, 2H), 5.87.(s, 2H), 6.48 (s, 1H), 6.51 (d, J=8, 1H), 6.56 (s. 1H), 6.88 (m, 2H). 
7.4-7.6 (m, 4H), 8.10 {m, 1H), 8.31 (m. 1H). 

"C-NMR {d. CDCIj): 28.9, 51.4. 566.4. 56.6. 66.8, 100.5. 104.3. 106.4, 106.5. 108.3, 
115.3. 122.1, 125.1, 125.6. 125.8, 126.6. 126.8. 1272, 131.3, 132.1, 138.0, 145.7, 146.0. 154.6. 
157.6, 157.8. 
20 MS(%): 440{parentH, 100). 

HRMSCalc'dfbrCjrHjBNaOj: 440.1974. Found: 440.1971. 

EXAMPLE 52 

6-I7-(2-Dlmethvlamino-ethoxy)-lnda^4-yll-pyridln-2-ylamine 

Prepared as in Example 37, starting with l^danol, in 57% yield, mp 215-218<'C, as the 
25 hydrochloride salt 

'H-NMR (d. CDCI3): 2.00 (quin. J=6, 2H). 2.32 (s. 6H). 2.72 (t, J=6, 2H), 2.86 (t J=7. 
2H). 3.06 (t. J=7. 2H). 4.10 (t, J=6. 2H). 4.63 (bs. 2H). 6.32 (d, J=8, 1H). 6.71 (d, J=8. 1H). 6.76 
(d. J=8.1H).7.39(m,2H). 

"C-NMR (d. CDCI3): 26.31. 29.56, 33.78. 46.07. 5824, 66.46. 1 06.02. 109.34. 1 12.88, 
30 127.97, 129.99. 132.66, 137.80, 144.30. 155.24, 157.34, 158.08. 
MS (%): 298 (parentf 1, 100). 

Anal. Calc-d: lbrCi,HaNsO«2Ha.1/2H20: C 56.99, H 6.91, N 11.08. Found: C 56.59, 
H 6.93, N 11.01. • 

EXAMPLE 53 

35 6-f7-f2-DnsoDropvlam!no-ethoxvV-lndan-4-vn-pyridln-2-vlamlne 

Prepared as in Example 37, in 63% YisM. as a tan amorphous solid, as the 

hydrochloride salt 

'H-NMR (d. CDCI3): 1.06 (d. J=6. 12H). 2.02 (quin. J=7. 2H). 2.875 (m. 4H). 3.10 (m, 
4H). 3.98 (m, 2H), 4.52 (bs, 2H). 6.35 (d. J=8, 1H), 6.74 (d, J=?, 1H), 6.80 (d, J=8. 1H), 7.41 (m, 
40 2H). 
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5 "C-NMR (d. CDCI3): 20.71. 25.33. 29.56. 33.81. 44.65. 49.86. 68.95. 105.94. 109.31. 

1 12.99. 127.99. 129.76. 1 32.48. 137.83. 144.27. 155.39. 157.45. 157.94. 
MS (%): 364 (parent+1, 100). 

Anal. Calc'd. for Cj2Hj,N30.2HCl.H20.1/2(C4H,oO): C 59.87. H 8.37. N 8.73. Found: 
C 59.69. H 8.19. N 8.75. 

10 EXAMPLE 54 

6-[7-(2-Moipholin-4-vl-ethoxv)-indan-4-yn-pvridifi-2-vlamlne 
Prepared as In Example 37. in 93% yield, as a tan amorptious solid. 
'H-NMR (d. CDCW: 2.01 (quih. J=7. 2H). 2.58 (m. 4H). 2.79 (t. J=e. 2H). 2.86 (t. J=7, 
2H). 3.09 (t. J=7. 2H). 3.71 (m. 4H). 4.14 (t. J=6. 2H), 4.57 (bs. 2H). 6.33 (d. J=8. 1H). 6.72 (d! 
15 V J=8,1H). 6.79 (d.J=8.1H), 7.40 (m.2H). 

"C-NMR (d. CDCI3): 25.20. 29.50. 33.73. 54.10. 57.56. 66.18. 66.92, 105.89, 109.33. 
1 12.81. 127.91. 130.07. 132.59. 137.71. 144.29. 155.04. 157.26. 157.95. 
MS (%): 340 (parent+1. 100). 

Anal. Calc'd. for CjoHjsNjOa: C 70.77. H 7.42, N 1Z38. Found: C 70.49, H 7.58, N 

20 12.02. 

EXAMPLE 55 

6-(7-r2-f7.8-Dlhvdr0-5H-f1. 31dl0)»lor4.5-oTi80auinoiin-6-vl)-ethoxv]-indan-4-vl)-pvfi^ 
2-ylamlne 

Prepared as in Example 37, in 81% yield, as a foam. 
25 'H-NMR (d. CDCW: 2.04 (qufn. J=7i 2H). 2.8-3.0 (m, 8H), 3.11 (t. J=7, 2H), 3.70 (s. 

2H), 4.24 (t. J=6. 2H). 4.63 (bs. 2H). 5.86 (s. 2H). 6.35 (d, J=8. 1H), 6.48 (s, 1H), 6.55 (8, 1H). 
6.76 (d. J=8. 1 H), 6.81 (d. J=8, 1 H), 7.4-7.5 (m. 2H). 

"C-NMR (d. CDCI3): 25.25. 28.83, 29.56, 33.75, 51.24, 56.29, 56.46, 66.49. 100.52. 
105.99. 106.39, 108.34, 109.30, 112.86. 126.89. 127.28. 127.98. 129.88. 132.59. 137.82. 
30 144.32. 145.63. 145.99, 155.12, 157.13.157.87. 
MS (%): 430 (parental. 100). 

HRMS Calc'd. for CaeHjaNjO,: 430.2160. Found: 430.2131. 

EXAMPLE 56 

6-(7-i2-f4-Met hvl-piperazin-1-vi)-ethoxvtinda^4-vlVpyridin-2-ylamine 
35 Prepared as in Example 37. in 81% yield, as a tan solid, mp > 205"»C. as the 

hydrochloiide salt 

'H-NMR (d. CDCI3): 2.00 (quin, J=7, 2H). 2.26 (s. 3H), 2.4-2.7 (m, 8H). 2.8-2.9 (m. 4H), 
3.08 (t, J=7. 2H). 4.13 (t. J=6. 2H). 4.49 (bs. 2H). 6.34 (d. J=8, 1H), 6.71 (d, J=8, 1H), 6.79 (d, 
J=8. 1H).7.40(t.J=8.1H). 
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5 "C-NMR (d. CDCI3): 25.20, 29.46. 33.72. 45.96. 53.55. 55.04. 57.08. 66.24. 105.85. 

109.32, 1 12.86, 127.86. 129.97. 132.61. 137.69. 144.23. 155.08. 157.31. 157.87. 
MS (%): 353 (parent+1. 100). 

HRMSCaIcUfbrC2,H»N40: 353.2345. Found: 353.2341. 

EXAMPLE 57 

"•^ 6-(7-f2-ftert- Butyl-methvl-annino)-ethoxvHndan-4-vl>-pyridln-2-ylamine 

Prepared as in Example 37, in 96% yield, mp foams at 110»C. as the hydrocliloride 

salt 

'H-NMR (d. CDCI,): 1.10 (s. 9H). ZOOS (quin. J=7, 2H), 2.34 (s. 3H). 2.81 (t. J=7. 2H). 
2.87 (t J=7. 2H). 3.07 ft J=7. 2H). 4.09 ft J=7. 2H). 4.79 (bs. 2H). 6.34 (d. J=8. 1H). 6.75 (m. 
15 ^ 2H). 7.40 (m. 2H). 

"C-NMR.(d. CDCW: 14.11. 25.26. 25.89. 29.47, 32.51, 33.65. 36.50. 50.31. 67.47. 
106.04. 109.13. 112.84. 128.01. 129.50. 132.33. 137.81. 144.07. 155.34. 156.10. 157.24.' 
158.05. 

MS (%): 340 (parent+1, 100). 
20 HRMSCalc'd.forC2,H8oNjO; 340.2381. Found: 340.2389. 

EXAMPLE 58 

6-f7-r2-f4^Dl methvlainino-DlDeridin-1-vlV-ettioxyVlndan-4^l]-pyridt^^^ 

Prepared as in Example 37, in 100% yield, as an amorphous solid, as the hydrochloride 

salt 

25 'H-NMR (d. CDCI3): 1.60 (m. 2H). 1.82 (m. 3H). 2.00 (quin. J=7. 2H), 2.13 (m. 2H). 

2.27 (s, 6H). 2.80 ft J=6. 2H), 2.85 ft J=7. 2H). 3.06 ft J=7. 2H). 4.15 ft J=6. 2H), 4.75 (bs. 

2H). 6.35 (d. J=8. 1H). 6.72 (d. J=8. 1H). 6.76 (d. J=8, 1H). 7.405 (m. 2H). 

''C-NMR (d. CDCW: 25.22. 27.83. 29.47. 32.47. 33.63. 41.37. 53.51. 56.96, 61.98. 

66.14. 106.04. 109.30. 112.86, 127.99. 129.77. 132.49. 137.81. 144.16. 155.09, 155.91. 157.20. 
30 158.00. 

MS (%): 381 (parent+1, 100). 

HRMSCalc'd.forCaH3jN40: 381.2669. Found: 381.2654, 

EXAMPLE 59 

6-f7-(2-PyiTolidfti-1-v|.ethoxv)-indan-4-vn-Dvridln-2-ylamine 
35 Prepared as in Example 37, in 72% yield, mp 1 13-117'C. as the hydrochloride salt 

'H-NMR (d. CDCIa): 1.77 (m. 4H), 2.01 (uqin. J=7. 2H). 2.62 (m. 4H). 2.89 (m. 4H). 
3.08 ft J=7. 2H). 4.15 ft J=6. 2H). 4.52 (bs. 2H). 6.34 (d. J=8. 1H). 6.73 (d, J=8. 1H). 6.79 (d. 
J=8. 1H),7.40(m,4H). 

"C-NMR (d. CDCI3): 23.53. 25.30, 29.57, 33.78. 54.88. 54.98. 67.37. 105.94. 109.36. 
40 1 12.99. 127.97. 129.94. 132.65. 137.80. 144.28. 155.27. 157.45. 157.95. 
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5 MS(%): 324(parent+1. 100). 

Anal. CalcU for C20H2SN3O.2HCI.3/2H2O: C 56.74. H 7.14. N 9.92. Found: C 56.40. 
H 7.07. N 9.84. 

EXAMPLE 60 

6-r7-f2-(N-Ben2yl.N-met hyl-amino)-ethoxv)T-indan-4-vn-pvridln-2-vlamine 
10 Prepared as In Example 37. In 48% yield, mp 1 10-130»C, as the hydrochloride salt 

'H-NMR (d. CDCW: 2.045 (quin. J=7. 2H). Z37 (s. 3H). 2.87 (t. J=6. 2H). 2.92 (t. J=7. 
2H). 3.13 (t. J=7. 2H). 3.65 (s. 2H). 4.16 (t. J=6, 2H). 4.65 (bs. 2H). 6.34 (d. J=8. 1H). 6.74 (d. 
J=8. 1 H), 6.82 (d. J=8. 1H), 7.2-7.6 (m. 7H). 

"C-NMR (d. CDCI,): 25.37. 29.67. 33.86. 43.04. 55.84. 62.74. 66.54. 106.04, 109.25. 
15 112.94. 127.07. 128.04. 128.32. 129.06. 129.98. 132.62. 137.84. 139.06. 144.34. 155.34. 
157.42. 158.13. 

MS (%): 374 (parent+l. 100). 

Anal. Calc-d. for Cj«H27Ns0.2HCI: C 64.57. H 6.55. N 9.41. Found: C 64.52, H 6.88. 

N9.38. 

20 EXAMPLE 61 

6-r7-f(4-Phe nethylpiperazin-1-vi)-ethoxvl-indan-4-vn-pyridin-2-vlaniine 
Prepared as In Example 37, in 41% yield, mp 105-130»C. as the hydrochloride salt 
'H-NWIR (d, CDCU: 1.995 (quIn, J=7, 2H). 2.5-2.9 (m. 16H). 3.08 (t. J=7. 2H). 4.13 (t. 
J=6. 2H). 4.61 (l)s. 2H). 6.30 (d. J=8. 1H), 6.70 (d. J=8. 1H). 6.76 (d. J=8. 1H), 7.2-7.5 (m, 7H). 
25 "C-NMR (d. CDCy: 25.31,29.57.33.60.33.82.53.20.53.69.57.22. 60.55.66.27,7 

105.95. 109.35.- 112.82, 126.02. 128.00. 128.37. 128.66. 128.69, 130.07, 132.62. 137.76. 
140.29, 144.30. 155.17, 157.34, 158.10. 
MS (%): 443 (parent+1, 100). 

Anal. CalcU for C28H3«N40»2HCI: C 65.24, H 7.04, N 10.87. Found: C 65.03, H 7.23, 
30 N 10.81. 

EXAMPLE 62 

6-r7-ff4-lsobu tvlpiperazin-1-vn-ethoxvl-lndan^-vn-Pvridin-2-ylamln6 
Prepared TO In Example 37, in 92% yield, mp 170-190»C, as the hydrochloride salt 
'H-NMR (d, CDCU: 0.85 (d. J=6. 6H). 1.73 (m. 1H), ZO (m. 2H). 2.04 (d, J=7, 2H). 
35 2.40 (m. 4H). Z60 (m. 4H). 2.79 (t. J=7. 2H), 2.84 (t, J=7. 2H), 3.07 (t, J=7, 2H). 4.13 (t. J=6. 

2H). 4.57 (bs, 2H), 6.32 (d, J=8, 1H), 6.70 (d. J=8, 1H). 6.76 (d, J=8, 1H). 7.38 (m, 2H). 

"C-NMR (d. CDCIj): 25.16, 25.28, 29.45. 33.69. 53.47. 53.70. 57.16, 66.22, 66.84, 

105.82, 109.32. 112.79, 127.88. 129.95, 132.56. 137.65. 144.20. 155.12. 157.33. 157.92. 
MS(%): 395 (parent+1. 100). 
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5 Anal. Calc'd. for C24H84N4O.3HCI.HjO: C 55.23. H 7.53. N 10.73. Found: C 55.51. H 

7.72. N 10.46. 

EXAMPLE 63 

6-f4-f2-Am!no-cvclohexyloxy)-naphthalen-1-vn-pvridin-2-vlamine 
Prepared as in Example 24. in 96% yield, mp 218-230-0. as the hydrochloride salt 
10 'H-NMR (d, CDCW: 1.36 (m. 4H). 1.76 (m. 2H). 2.0-2.4 (m. 2H). 3.05 (m. 1H), 4.10 (m. 

1H). 4.62 (bs. 2H); 6.45 (d. J=8. 1H). 6.84 (d. J=8. 1H). 6.93 (d. J=8. 1H). 7.4-7.6 (m. 4H). 8.08 
(m. 1H). 8.32 (m. 1H). 

''C-NMR (d. CDCI3): 24.30. 24.49. 29.60. 33.36, 54.87. 83.58. 106.14. 106.51. 115.12, 
122.07. 125.00, 125.71. 126.50, 126.57. 127.12, 131.32. 132.28, 137.94. 153.86, 157.64, 
15 ^ 158.05. 

MS(%): 334(parent+1.100). 

Anal. Calc'd. for C2,HaN30.2Ha.1/4H20.1/2(C4H80): C 60.73, H 6.54. N 9.24. 
Found: C 60.63. H 6.58, N 9.10. 

EXAMPLE 64 

20 6-[4-fPiperidin-3-ylmethoxy)-naphthalen-1-yll-pyridin-2-ylamine 

Prepared as Irt Example 24, in 38% yield, mp 164-185'C. as the hydrochloride salt 
'H-NMR (d. cbcia): 1,2-1.4 (m, IN). 1.64 (m. 1H). 1.69 (m. 1H). 1.91 (m. 1H), 2.07 (m. 
1H), 2.45 (m. 1H), 2.55 (m. 1H). 2.8-3.0 (m, 1H). 3.04 (m, 1H), 3.25 (m, 1H). 3.02 (m. 2H). 4.71 
(bs, 2H), 6.43 (d, J=8. 1H). 6.78 (d, J»8. IN), 6.82 (d. J=8, 1H). 7.4-7.6 (m. 4H). 8.08 (m. 1H). 
25 8.29 (m. 1H). • 

"C-NMR (d. CDCy: 25.72, 27.81, 36.93. 46.67. 49.84, 71.04, 103.97, 106.55, 115.05, 
122.04. 125.02, 125.60. 125.73. 126.60, 127.17, 131.17. 132.05, 137.95, 154.79. 157.60, 
158.13. 

MS (%): 334 (parent+1 . 100). 
30 Anal. Calc'd. for C«HaN,0.2HCI.1/2H20.1M(C4H,0): C 60.41, H 6.45, N 9.61. 

Foun± C 60.33, H 6.50, N 9.2a 

EXAMPLE 65 

6-r4-f1-lsobatyl-a2etidin-3-yloxy)-naphthalen-1-yn-pyridin-2-ylamine 
Prepared as in Example 24. In 57% yield, mp 133-148'C, as the hydrochloride salt 
35 ^H-NMR (d. CDCI3): 0.91 (d, J=6. 6H). 1.65 (septet, J=6. 1H), 2.37 (d. J=7, 2H). 3.18 

(m, 2H). 3.98 (m. 2H). 4.56 (bs, 2H). 5.01 (m, 1H), 6.47 (d, J=8, 1H), 6.59 (d, J=8, 1H). 6.84 (d. 
J=8, 1H), 7.3-7.5 (m. 4H). 8.09 (m, 1H). 8.30 (m, 1H). 

"C-NMR (d, CDCI3): 20.89. 27.19, 62.17. 67.03, 68.54, 104.60, 106.61, 115.26. 
122.16. 125.20. 125.66, 125.73. 126,78. 127.05, 131.87. 132.25. 138.04. 152.89. 157.70. 
40 158.04. 
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5 MS (%): 348 (parent+1, 100). 

Anal. Calc'd. for C22H2sNs0.2HCI.1/2H20.(C4H80): C 60.35, H 7.01. N 8.12. Found: 
C 60.50. H 7.05. N 8.00. 

EXAMPLE 66 

6-f4-(8-Methvl-8-a2a-bicvclor3.2.noct-3-vloxv)-naphthalen-1-vll-pvridin-2-vlamine . 
10 Prepared as In Example 24, in 93% yield, mp 260-275'*C. as the hydrochloride salt 

'H-NMR (d. CDCW: 2.0-2.3 (m, 8H), 2.305 (s, 3H). 3.15 (m, 2H), 4.59 (bs. 2H). 4.75 
(m. 1H). 6.43 (d. J=8. 1H). 6.79 (d, J=8, 1H), 6.84 (d. J=7. 1H). 7.4-7.6 (m. 4H), 8.09 (m. 1H). 
8.29 (m. 1H). 

"C-NMR (d, CDCI3): 25.81, 35.97, 40.52. 59.84. 69.09. 104.46, 106.38, 115.09. 
15 ^ 122.16. 125.00. 125.70. 126.31. 126.47. 127.12. 130.74. 132.39. 137.89. 153.06. 157.79. 
158.00. 

MS(%): 360 (parent+1, 100). 

Anal. Calc'd. for CjaHzsNsO'lGCCOj) (Le., % carboxylate): C 73.99. H 6.61. N 11.02. 
Found: C 74.00, H 6.65, N 10.85. 
20 EXAMPLE 67 

6-{4-(1-Furan-2-ylmethyl-azetidin-3-ytoxy)-naphthalen-1-vn-pyridln-2-vlaminB 
Prepared as in Example 24, h 50% yield, mp 75-90*C, as ttie hydrochloride salt 
'H-NMR (8. CDCIa): 3.34 (nfj, 2H), 3.71 (s, 2H). 3.97 (m, 2H), 4.58 (bs, 2H), 5.01 (m. 
1H). 6.20 (m. 1H), 6.30 (m. 1H), 6.48 (d. J=8. 1H). 6.57 (d. J=8, 1H), 6.84 (d, J=7. 1H), 7.3-7.5 
25 (m, 5H), 8.09 (m, 1 H). 8.30 (m. 1 H). 

"C-NMR (5, CDCI3): 64.99. 61.12, 66.84. 104.54. 106.57. 107.86. 110,06. 115.18, 
122.07, 125.15. 125.63, 126.72, 126.95, 131.79, 132.16, 138.01. 142.28, 151.47, 152.74, 
157.49. 157.90. 

MS (%): 372 (parent+1, 100). 
30 HRMS Calc'd: for CjsHazNUOz: 372.1712. Found: 372.1690. 

EXAMPLE 68 

6-[4-(Pvrro!idin-2-ylmethoxy)-5.6.7.8-tetrahvdro-naphttialen-1-yn-pyridin-2-vlamlne 
Prepared as In Example 48, using R-N-t-BOC-pynDlidine-2-methanol, followed by 

converston to the losylate and alkylation with 2-(2,5-dimethylpyrrolyl)-6-(4-hydroxy-S,6,7,8- 
35 tetrahydro-naphthalen-l-yO-pyridine, then deblocking to afford a tan, amorphous solid, in 95% 

yield, as the hydrechlorlde salt 

'H-NMR (8, CDCW: 1.63 (m, 3H). 1.74 (m, 4H). 1.90 (m. 1H), 2.68 (m. 4H). 2.96 (AB. 

2H). 3.50 (m. 1H). 3.90 (m, 2H). 4.56 (bs. 2H), 6.37 (d. J=8, 1H), 6.63 (d, J»7, 1H), 6.67 (d. J=8, 

1H). 7.07 (d, J=8, 1H). 7.40 (t J=8. 1H). 
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5 "C-NMR (S. CDCI,): 22.31. 22.77. 23.57. 25.28. 27.91. 28.13. 46.50. 57.42. 70.65. 

106.06. 107.50. 114.32. 126.16. 126.80. 133.51. 135.22. 137.67. 156.28. 157.63. 158.72.' 
MS (%): 324 (parent+1. 100). 

HRMSCalc'dl.forCjoH26N30: 324.2076. Found: 324.2055. 

EXAMPLE 69 

6-r4-f1-Methvl -pym)lidin-2-vlmethoxv)-naDhthalen-1-vl1-pvridin-2-vlamine 

Prepared as in Example 24, using S^-)-1.me%l-2-pyrrolidine methanol to aflbrel. after 
deblocidng in 88% yield, a tan solid, mp 80-95"C, oo s j3QA7» (c=i , cHfilt^. 

'H-NMR (6. CDCI,): 1.8 (m. 2H). 1.9 (m, 1H). 2,12 (m, 1H). 2.34 (m, 1H), 2.56 (s. 3H). 
2.83 (m, 1H). 3.13 {m, 1H). 4.13 (AB. 2H). 4.63 (bs. 2H), 6.41 (d. J^B, 1H), a83 (m. 2H). 7.46 
15 ^ (m, 4H). 8.10 (m. 1H). 8.31 (m. 1H). 

"C-NMR (S. CDCy: 23.00, 28.92. 41.87. 57.79, 64.27, 71.57. 104.06. 108.45, 115.09. 
122.07. 124.97. 125.64. 125.73, 126.01. 126.53. 127.20. 131J29. 132.06. 137.89. 154.78. 
157.69. 158.07. 

MS (%): 334 (parent+1, 100). 
20 Anal. Calc'd. for CaiHaNjO^I/SHjO: C 74.31. H 7.03. N 12.38. Found: C 74.11, H 

7.19. N 12.22. 

EXAMPLE 70 

6-r4-(2-^inc kydohexvloxv)-5.6.7.8-tetrahydrD-naohthalen-1-vn-pvridin-2^ 
Prepared as in Bcample 48, via the following four-step sequence: 2-^,5- 
25 dimethylpyrrolyl)^.I4-hydroxy-5,6.7,8-tetrahydro-naphthalen-1-yl]-pyridine was firat ailcylated 
with 2-chloro(qrclohexanone, using potassium carbonate as the base and a catalytic amount of 
sodium iodide, in dimethylfbrmamide at 80»C for 24 hours, in 92% yield. The resulting ketone 
was converted to the oxime methyl ether using O-methylhydroxylamlne hydrochtoride and 
triethyiamine in methanol at reflux for 16 h in 81% yield. The oxime ether was then reduced to 
30 the amine using borane methyl sulfide in tetrahydrofuran at refiux for 2 days, followed by 
reflujdng in ethanol with sodium carbonate and cesium fluoride for 16 hours, in 12% yield. The 
amine was then deblocked with hydroxylamine hydrochloride in refluxing aqueous ethanol to 
afford the desired final product In 89% yieM as a tan soGd after converston tot he hydrochloride 
salt 

35 'H-NMR (6, CPCIs): 1.2-1.5 (m, 6H). 1.6-1.9 (m. 6H). 2.70 (m, 4H), Z94 (m. 1H). 4.49 

(m. 1H). 4.55 (bs. 2H). 6.39 (d. J=8, 1H), 6.65 (d. J=8, 1H), 6.72 (d. J=8, 1H). 7.07 (d. J=8. 1H). 
7.43 (t. J=8. 1H), 

"C-NMR (5. CDCI3): 20.3. 22.4. 22.37. 23.7. 23.9. 27.4. 28.2. 30.9. 52.1, 75.8, 106.1. 
108.6. 114.4. 126.8. 127.0. 133.1. 136.5. 137.7, 154.9. 157.6. 158.7. 



wo 99/10339 

-57- 

5 MS(%): 338 (parent+1, 100). 

HRMSCalc'd.fbrCjiHjgNsO: 338.2232. Found: 338.2256. 

EXAMPLE 71 

6-f4-(Azetidin-2-vlmethoxv)-naphthalen-1-yl]-pvridin-2-ylamine 
Prepared as in Example 24 using L-a2etidine-2-carboxylic acid as tlie precursor to N-t- 
1 0 BOC-azetidlne-2-methanol as the reagent to add to 2-(2,5-dimethylpynx)lyl)-6-(4-fluoro-naphth- 

1-yDpyridlne, followed by removal of blocking groups to afford 45% yield of a solid, mp 135- 

150^. 

'H-NMR (S, CDCW: 2.33 (m. 1H), 2.43 (m. 1H). 3.4 (bs, 1H). 3.54 (m, 1H), 3.67 (m. 
1H). 4.20 (m. 2H). 4.37 (m. 1H), 4.625 (bs. 2H). 6.45 {d. J=8. 1H). 6.84 (m. 2H). 7.45 (m. 4H). 
15- 8.10 (m.1H). 8.31 (m.1H). 

"C-NIWR (5, CDCIj): 23.93. 44.25. 57.45. 72.10. 104.39. 106.54. 115.15. 122.00. 
125.04. 125.63. 125.73. 126.63. 127.15, 131.50. 132.06, 137.95. 154.59. 157.62. 158.03. 
MS (%): 306 (parenHI. 100). 

Anal. Calc'd. for C,9H«Ns0.2HCI.3CH20.1/2(C4HaO): C 56.13. H 6.28, N 9.35. 
20 Found: C 56.24, H.a52,N:9.05. 

EXAimPLE72 

' 6-[4-(1-FVridln-3-yln[»ethvl-azetidin-3-vloxy)-naphthaien-1-yn-PYridin-2-vlarnine: 
Prepared as in Example 24. in 24% yield, mp 150-180^. as the hydrochloride salt 
'H-NMR (6. CIXJIs): 3.29 (m, 2H). 3.71 (s. 2H), 3.92 (m, 2H), 4.57 (bs. 2H). 5.005 (m. 
25 1H). 6.47 (d. J=8. 1H). 6.56 (d. J=8. 1H). 6.83 (d. J=7, 1H). 7.24 (m. 1H). 7.39 (d. J=8. 1H), 7.5- 

7.6 (m. 4H). 7.63 (m, 1H), 8.09 (nfi. 1H). 8.29 (m. 1H), 8.50 (m. 1H). 8.54 (s. 1H). 

"C-NMR (5. CDCI3): 60.9. 61.4. 66.8. 104.5, 106.6. 115.1. 122.0. 123.4. 125.5. 125.7, 

126.7, 126.9, 132.0. 132J2, 133.3. 136.0. 138.0. 148.7. 149,8. 152.7, 157.5, 158.0. 
MS 383 (parent+1, 100). 
30 Anal. Calc'd. for C24H22N40.3HC|.3H20.1/3{C4HbO): C 53.39. H 5.95. N 9.83. Found: 

C 53.22. H 6.18, N9:43.- - " 

EXAMPLE 73 

6-I4-(Azetidin-3-ylmethoxy)-naphthalen-1-vn-pyridin-2-ylamlne 
Prepaietd as in Bcample 24. in which N-BOC azetidine-3-methanol was added to 2- 
35 (2.5-dlmethylpyrrolyl)-6^4-fluoro-naphth-1-yOpyridine as In Example 24D foHowed by sequential 

removal of the BCXJ and pyrrolyl protecting groups, vrith the final step proceeding in 75% yield, 

in 75% yield, mp 88i-1 lon;, as the hydrochloride salt 

^H-NMR (6. CDCI3): 3.27 (m, 1H). 3.64 (m. 2H), 3.78 (m. 2H). 4.25 (d. J=6, 2H), 4.63 

(bs. 2H). 6.45 (d. J=8. 1H). 6.83 (m. 2H). 7.4-7.6 (m, 4H). 8.09,(m. 1H). 8.29 (m. 1H). 
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5 "C-NMR (6. CDCI3): 34.2. 49.8. 69.8. 104.2. 106.5. 115.1. 122.0. 125.0. 125.4. 125 6 

125.7. 126.6. 127.1. 131.4. 132.0. 138.0. 154.7. 157.6. 158.1. 
MS (%): 306 (parenHI, 100). 

Anal. Calc'd. for C,eH„Ns0.2HCWH20.3G(C4H80): C 57.25. H 7.00. N 8.04. Found' 
C 57.47. H 7.14. N 8.21. 

EXAMPLE 74 

6-f4-(1-Pyridin-2-vlmethvl-a26tid in-3-vloxvVnaphthalen-1-vl^pvridin-2-vlamine: 
Prepared as in Example 24. in 24% yield, mp 97.120»C. as the hydrochloride salt from 
tetrahydrofiiian. 

'H-NMR (8. CDCIs): 3.42 (m. 2H). 3.89 (s. 2H). 4.015 (m. 2H). 4.62 (bs. 2H). 5.045 (m. 
15 ^ 1H). 6.47 (d. J=8. 1H). 6.57 (d. J=8. 1H). 6.82 (d. J=7. 1H). 7.16 (m. 1H). 7.3-7.5 (m. 5H). 7.64 
(t J=8. 1 H). 8.07 (m. 1H). 8.30 (m. 1H). 8.55 (m. 1H). 

"C-NMR (S. CDCW: 61.62. 64.89. 67.10. 104.52. 106.64. 115.14. 122.09. 122.13. 
122.42. 125.18. '125.60. 126.73. 126.92. 131.75. 132.16. 136.58. 138.04. 149.30.' 15277 
157.41,157.76,157.96:' • • 
20 MS(%): 383(parent+1. 100).' 

Anal. Calc'd. for C24HJ2N4O.3HCI.7/4H2O: C 55.08. H 5.49. N 10.70. Found: C 55.44 
H 5.61. N 10.31. 

• - EXAMPLE 75 

6-[4-(N•methvl-a2etidi^-^-vloxvV ^^aphthalen-1-vl]-pyridin-2-vlam^ne: Prepared as in 
25 Example 24. using fbmialdehyde in methanol with sodium cyanoborohydride at room 
temperature. in30% yield, mp 240-255»C. as the hydrechbride salt from tetrahydrofuran. 

'H-NMR (6. CDCI,): 2,45 (s. 3H). Z75 (bs. 2H). 3.30 (m. 2H). 3.99 (m, 2H). 4.96 (m. 
1H). 6.47 (d. J=8, 1H). 6.55 (d. J=8. 1H). 6:80 (d. J=7. 1H). 7.3-7.5 (m. 4H). 8.03 (m. 1H). 8.28 
(m,1H). 

30 "C-NMR (6, CDCy: 45.81, 63.07. 66.19. 104.44, 106.84. 115.08. 121.97. 125:23. 

125.43. 125.57. 126.76. 126.87, 131.82. 132.15. 13^14. 152.56. 157.13. 158.05. 
MS (%): 306 (parent+1, 100). 

Anal. Calc'd. for C«H,9Ns0.2HCI.2H20: C 55.08. H 6.08. N 10.14. Found: C 55.34. H 
6.01. N 9.82. 

EXAMPLE 76 

6rf4rfN-lsopro pv!-a2etidin-3-vloxv)-haphthalen-1-vll-pvridin-2-vlamine 

Prepared as in Example 24. as a byproduct' of the reaction used for preparation of 

Example 75. from acetone In the methanol, in 19% yield, mp 120-135»C. as the hydrochloride 

salt from tetrahydrofuran. 
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5 'H-NMR (5. CDCy: 0.99 (d. J=6. 6H). 2.49 (septet. J=6. 1H), 3^5 (m. 2H). 3.96 (m. 

2H), 4.65 (bs. 2H). 4.97 (m. 1H). 6.48 (d. J=8. 1H). 6.60 (d, J=8. 1H). 6.81 (d, J=6. 1H). 7.4-7.5 
(m, 4H). 8.03 (m, 1 H), .8.27 (m, 1 H). 

"C-NMR (5. CDCy: 19.30, 50.44. 58.78. 65.40. 104.52, 106.81. 115.12. 122.00, 
125.20. 125.45. 125.56. 126.73. 126.89. 131.78, 132.15. 138.15. 152.66. 157.21. 158.02. 
10 MS {%): 332 (parent+l. 100). 

Anal. Calc'd. for C2,HajN50.2HCI.2H20: C 57.02. H 6.61. N 9.50. Found: C 57.04. H 
6.51. N 9.29. 

EXAMPLE 77 

M4-f2-Dimethvlamino-etho xy)-6.7.8.9-tetrahydro-5H-ben20cydoheDten-1-vn-pvridi^^^ 

15 • ylamine 

Prepared as in Example 37, using 4-hydroxy-6,7,8,9-tetfahydro-5H-ben2ocycloheptene 
as the starting material, which was prepared as follows: 8 g (71.4 mmol) 2-hydn3xypyrorie 
(Syn. Commun.iS, 461. (1975)) and 20 mL qrcloheptene were reacted in a sealed tube at 
150«C for 24 h to give 1-oxo-3.4.6.7.8.9-hexahydro-5H-benzocqrcloheptene in 49.5% yield, 
20 followed by reaction with* Isopropenyl acetate to afibrd the enol acetate and treatment with 2.3- 
dlohtoro-5,6-dlcyanobenzo.qu!none at 90»C for 1.5 h (see J. Med. Chem., 37, 3803 (1994)) to 
afford 4-aoetoxy-6,7,8,WBtrahydrc>-5H-beiaocyclO!heptene In 69% yield as an oD.. Hydrolysis 
with 3.7 equivalents of powdered potassium hydroxide in ethanol at room temperature for 2 h 
gave a 44% yield of the desired 4-hydroxy^,7.8,frtetrahydro-5HW)enzocycloheptene after 
25 purification by column chromatography as a white solid. The remaining steps in the sequence 
then foHowed Exainple .48. The final step proceeded Wi 89% yield to ghfe the product .as. an 
amoiphous solid as the hydrochloride salt from ether. 

'H-NMR (5. CDCW: 1.58 (m, 4H). 1.79 (m, 2H). 2.34 (s. 6H), 2.75 (m. 4H). 2.93 (m. 
2H). 4.06 (t, J=6. 2H). 4.48 (bs. 2H). 6.39 (d. J=8. 1H). 6.62 (d. J=8. 1H). 6.74 (d. J=8. 1H). 7.10 
30 (d.J=8.iH),7.41(d;j=8.iH): - . • .... 

"C44MR (8:-CDCI,): 25.51. 27.36. 27.75. 31.21, 32.46, 46.03. 58:35. 67.43. 105.94. 
1 09.95. 1 14.72. 127.58. 132.85. 133.74. 137.54. 14288. 155.43. 157.74. 159.32. 
MS (%): 326 (parent+1. 100). 
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CLAIMS 




wherein ring A b a fused 5-7 membered saturated or unsaturated ring wherein from zero 
to two of the ring members are heteroatoms selected. Independently, from nitrogen, oxygen and 
1 0 sulfur, the proviso that no two adjecent ring menbers can both be heteroatoms; 
X is oxygen or a bond; 
n is an interger from two to six; and 

and are selected, independently, from (Ct-Ce) allqri. aryl, tetrahydronaphthalene and 
aralkyl. wherein said aryl and the aryl moiety of said aralkyi is phenyl or naphthyl and the all<yl 
15 moiety is straight or branched and contains fiDm 1 to 6 carbon atoms, and wherein said 

alkyl, said aryl, said tetrahydronaphthalene and the aryl moiety of said arallqrl may opfionally be 
substituted with from one to three substituents, preferably from zero to two substituents. that are 
selected, independently, from halo (eg., chtoro, fiuoro, bromo, lodo), nltro, hydro)y, cyano, amino, 
(C1-C4) alkoxy, and (0,-04) allqriamino; 
20 or R^ and R* fbmi, together with the nitrogen to wrfiich they are attached, a piperazlne, 

piperidine or pynDlidine ring or an azabicydic ring containing from 6 to 14 ring members, from t to 
3 of which are nitrogen and the rest of which are cartjon; 

and wherein said piperazlne, azetidine, piperidine and pyrrolidine rings may optionally be 
substituted with one or more substituents, preferably with from zero to two substituente tiiat aro 
25 selected, independently, from (Ci-Ce)alfcyl, amino, (OrCg) aII<yIamino, [dKC,-C6)aIkyI]amino.- 
phenyl substituted S-to G membered heterocyclic rings containing from 1 to 4 rings nitrogen atoms, 
benzoyl, benzoylhiethyl, benzylcarisonyl, phenylaminocart)onyl, phenylethyl and phenoxycaitonyl, 
and wherein the phenyl moieties of any of the foregoing substltuenta may optionally be substituted 
with one or more substitaente, preferably with from zero to two substituente, that are selected; 
30 independently, from halo. (0,-C3)allqri. (Or03)alkoxy. nitro, amino, cyano, OF3 and OCFj; 

also R^or R? may be connected onto the (0H2)„ group to torn a ring of from 4 to 7 
members; 

' and the pharmaoeutically acceptable salt, of such compounds. 
2. A c?ompound . according to claim 1, wherein NR^R^ is an optionally substituted 
35 piperidine, azetidine,' piperazlne or pyrrolidine ring or a 3-aza-bicyclo[3.1 .0]hex-6-ylamine ring; . . 
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and wherein said piperazine. azetidine, piperidine and pyrrolidine rings may optionally be 
substituted with one or more substituents, preferably with from zero to two substituents that are 
selected, independently, from (CrCe)alkyl. amino, (CrCe) alkylamino, .[di.(CrCe)allvl]amino. 
phenyl subsfituted 5 to 6 membered heterocyclic rings containing from 1 to 4 rings nitrogen atoms, 
benzoyl, benzoylmethyl, benzylcart^onyl, phenylaminocarijonyl. phenylethyl and phenoxycarbonyl, 
and wherein the pheriyl moieties of any of the .foregoing substituents may optionally be substituted 
with one or more substituents, preferably with from zero to two substituents. that are selected, 
Independently, from halo, (Ct-CyalkyI, (Ci-C3)alko)y, nilro, amino, cyano, CFj and OCF3. 

3. A compound according to dalm 1 wherein NR^R^ fomis an azablpycllc ring 
having the fomoula 
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wherein and are selected fix)m hydrogen. {C,.C6)alkyl, phenyl, naphthyl, (Ci- 
C6)alkyl-C(:=0K HC(=OK (Ci-C6)alkoxy-{C=OK phenyl-C(=0)-. naphthy|.C(=0)-, and 
R^R^NC{=0)- wherein R® and R^ are selected, independently, from hydrogen and (CrC6)aIkyl; 
and 

R® is selected from hydrogen, {Ci-C6)alkyl. phenyl, naphthyl, pheny!-(Ct-C6)alky|. and 
naphthyl(CrC6)alkyk 
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5 4. A pharmaceutical composition for treating or preventing a condition selected from 

the group consisting of migraine inflammatory diseases, stroke, acute and chronic pain, 
. hypovolemic shock, traumatic shock, reperfusion injury. Crohn's disease, ulcerative colitis, septic 
shock, depression. Parkinson's disease, multiple sclerosis. AIDS associated dementia, 
neurodegenerative diseases, neuron toxidty, Alzheimer's disease, chemical dependencies and 

10 addicOons, emesis, epilepsy, anxiety, psychosis, head trauma, adult t^piratory distress syndrome 
(ARDS), morphine Induced tolerance and withdrawal symptonrts. fnflammatoiy bowel disease, 
osteoarthritis, rheumatoid arthritis, ovufation. dilated cardiomyopathy, acute spinal corti injury, 
Huntington's, disease, glaucoma, macular degeneration, diabetic neuropathy, diabetic 
nephropathy and cancer In a mammal, comprising an amount of a compound according to claim 1 

15' that is effective In treating or preventing such condition and a pharmaceuBcaDy acceptable carrier. 

5. A method of treating or preventing a condition selected from the group consisBng 
of migraine inflammatory diseases, stroke, acute and chronic pain, hypovolemic shock, traumatic 
shock, reperfusion injury, Crohn's disease, ulcerative colitis, septic shock, multiple sclerosis. AIDS 
associated dementia, neurodegenerative diseases, neuron toxicity, depression. Paridnson's 

20 disease, Afcheimer^ disease, chemical dependencies and addictions, emesis. epilepsy, anxiety, 
psychosis, head traumaj adult respiratory distress syndrome (ARDS). morphine induced tolerance 
and wiftdrawal symptoms, inflammatory bowel disease, osteoarthritis, riieumatoid arthritis, 
ovulation, dilated cardiomyopathy, acute spinal cord injury, Huntington's disease, glaucoma, 
macular degeneration, diabetic neuropathy, diabetic nephropathy and cancer In a mammal, 

25 comprising administerihg to said mammal an amount of a compound according to daim 1, that Is 
effective in treating or prevenfing such condition; 

6. - A phamiaceutical composrfion for inhibiting nitric oxide synthase (NOS) In a 
mammal, according to daim 1. comprising a NOS inhibiting effective amount of a compound 
acconiing to claim f, and a phamiaceuticaliy acceptable carrier. 

3^ 7. A* niethod of Inhibiting NOS in a mammal, comprising administering to said 

mammal a NOS inhibiting effective amount of a compound according to claim 1 . 

8. A pharmaceutical composition for treating or preventing a condition selected ftoTti 
the group consisting of migraine, inflammatory diseases, stroke, acute and chronic pain, 
hypovolemic shock, traumatic shock, reperRision Injury, Crohn's disease, ulcerative colitis, septic 

35 shock, multiple sclerosis, AIDS assodated dementia, neurodegenerative diseases, neuron 
toxicity, depression. Paridnson's disease. Alzheimer's disease, chemical dependencies and 
addictions, emesis,' epilepsy, anxiety, psychosis, head trauma, adult respiratory distress syndrome 
(ARDS), morphine induced tolerance and withdrawal symptoms, inflammatory bowel disease, 
osteoarthritis, rtieumatoid arthritis, ovulation, dilated cardiomyopathy, acute spinal cord injury, 

to Huntington's disease, glaucoma, macular degeneration, diabetic neuropathy, diabetic 
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"^acccwinsbdatalandaphan^ca^any *» =nu.u« « a 

wiannnabo, b=.», disease. os.eoa«^ *e™^^ 
"mpfcha adniusteilng tp said mammal a Mas tahiH«». ""^ " • ™>TOal. 
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